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PREFACE. 

HERE  are  two  Ends  of  wri¬ 
ting  Books ,  which  relate  to  the 
fever  alP  arts  of  Learning :  one 
to  advance  Learning  it  f elf  $  the 
other  to  aflift  Learners. 

In  Bur  fiance  of  the  former ,  the  Capaci- 
oufncfs  of  the  Subjeft  is  chiefly  to  be  conft - 
dered  $  and  nothing  is  to  be  omitted ,  which 
properly  falls  within  the  Compafs  of  the 
Art  or  Science  treated  of  In  purfuance 
of  the  latter ,  the  Capacities  of  the  Learners 
are  principally  to  be  regarded  5  and  notice  is 
to  be  takeny  not  of  whatever  may  be  known 
or  done  by  the  Art  or  Science  treated  of 
but  only  of  what  is  moft  ufeful,  and  with¬ 
al  eafy  to  be  known . 

BefideSy  Regard  is  to  be  had,  as  to  the  Ca- 
pacities principally y  fo  fecondarily  to  the  Cir- 
cumftances  of  the  Toung  Students .  As  for 
thofe  who  are  to  make  their  Fortunes  by 
their  Learritngy  more  Particulars  are  requi- 
fite  to  be  known ,  andconfequently  more  Pains 
are  requifite  to  be  taken  by  fuch,  than  by  0- 
thers  5  who,  being  born  to  plentiful  Eftates , 
are  by  their  Learning  not  to  make,  but  to 
adorn  their  Fortunes  already  made , 
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And  there  is  the  more  Need  of  this  di- 
fiinbl  Confederation,  becaufee  one  of  the  firfe 
Things  Young  Gentlemen  become  fenfible  of 
is  this  5  that  they  are  not  under  a  Necejfity 
of  taking  Pains  for  their  Livelihood .  Which 
has  fuch  an  Influence  upon  them ,  as  that 
they  are  apt  not  to  relifh  any  Tart  of  Learn¬ 
ing,  which  requires  more  than  ordinary 
Tains  or  Application  of  Mind .  And  in¬ 
deed  to  expelt  they  fhoidd  alt  otherwife,  is 
in  effect  no  other,  than  to  expelt  gray  Hairs 
Upon  young  Heads . 

Wherefore,  the  moft  proper  Method  to 
make  Toung  Gentlemen  Learned,  is  this  j 
to  teach  them  at  fir (l  only  fuch  Elements 
of  the  liberal  Arts  or  Sciences,  as  are  moft 
ufcfiil  in  the  common  Affairs  of  Life,  and 
withal  moft  eafy  to  be  known .  They 
have  a  competent  Apprehenfion  of  the  Ufe- 
fulnefs  of  fuch  Things  as  occur  in  the  com¬ 
mon  Concerns  of  Life  $  and  confequently 
hereby  that  fftuefiion  frequently  put  by 
Toung  Students,  of  what  Ufc  is  this?  will 
be  anfwered  afore- hand,  and  fo  they  will 
be  rendered  willing  to  underftand  what 
they  apprehend  the  Ufe  of  And  when 
they  find  that  the  Under ft anding  thereof 
carries  in  it  no  Difficulty,  then  they  will 
be  alfo  encouraged  to  proceed And  when 
they  have  thus  gone  through,  and  become 
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Mafters  of  the  moft  ufeful  and  eafy  Ele¬ 
ments  of  the  liberal  Arts  and  Sciences ,  they 
will  thereby  be  enabled  with  much  more 
Eafe  to  conquer  the  more  difficult  Tarts 
of  Learning ,  if  their  own  hiclinations  fhall 
lead  them  thereto  hereafter ,  when  they  are 
come  to  Riper  Tears >  and  fo  can  judge  more 
rightly  of  the  worth  of  Learning . 

On  thefe  Confederations y  and  with  this 
View  it  was ,  that  I  drew  up  this  Aftrono- 
mical  Treatifey  and  gave  it  the  Title  oft  he 
Young  Gentlemans  Aftronomy  5  Such 
Aftronomical  Treatifes  as  were  afore  ex¬ 
tant  among  us  5  either  treating  only  of  the 
TtoLtrine  of  the  Sphere  or  Globe  y  or  eife  ta¬ 
king  in  fever al  Particulars  of  the  other  Tart 
of  Aftronomy,  too  difficult  for ,  and  not  ne - 
ceJJ ary  to  be  known  by  Toung  Gentlemen . 

It  only  remains  to  be  obferved \  that  I 
fuppofe  Toung  Gentlemen  to  proceed  regu¬ 
larly  in  their  Studies ,  and  therefore  to 
have  learned  Arithmetick  and  Geometry, 
before  they  enter  upon  Aftronomy  :  as  alfoy 
that  fuch  Particulars ,  as  were  not  neceffary 
to  my  prefent  cDefigny  and  yet  feemed  too 
material  to  be  quite  omitted  y  I  have  ad¬ 
ded  by  way  of  Annotations,  both  in  this 
Treatife ,  and  the  others  of  Chronology 
and  Dialling. 
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E  are  informed  by  Mofes  g 
in  his  Sacred  Hiftory  of  Tliefehet 
the  Creation,  that  Cod  to 
made  Lights  in  the  (*)  whatEnds. 

wide  Space  of  Heaven ,  to 
give  Light  upon  the 
Earthy  and  to  divide  the 
i Day  from  the  Night ,  to  be  for 

Signs  and  for  Seafons ,  rzW  /^r 
and  Tears,  Gen.  i.  14—18. 


(*)  So  the  Hebrew  Word  Rak'tang  truly  ngnifies.  It 
is  rendered  in  our  EngliJ, h  Bible  the  Firmament,  in 
Conformiry  to  the  Septuagint  Verfion.  See  more  of 
this  in  my  Paraphrafe  on  Cenefis ,  juft  publish'd.  Chap . 
i%  6.  and  in  Note  (i)  belonging  thereto,  in  refe¬ 
rence  to  the  Word  Firmatnent . 
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2.  The  principal  Way,  whereby  the 
The  Celt-  All- wife  Creator  of  the  World  has 
^aremadT  rendered  the  Celeftial  Lights  fubfer- 
fubfervi-  yient  to  the  fore-mentioned  Ends,  is 
*Ends  *  for  by  certain  eftablifhed  Laws  of  Motion ; 
'whicht&y  according  to  which,  they  either  real- 


•were  ere*,  fa  moVe  themfelves,  or  at  leaft  feem 

in -  J 


tedy  prin 
€  ip  ally  by  tO  US  tO  mOVC. 

Motion.  What  thefe  Laws  of  Motion  are, 
w  the  Divine  Wifdom  has  not  thought 

We  can  on- r  ^TT. 

lywake  nt  to  reveal  unto  us.  Wherefore,  all 
probable  that  we  can  do,  is  to  make  probable 

vreslon-  Conje&urcs  concerning  them.  Such 
cermng the  Gonjcftxifcs  are  termed  (*)  HypothefeSy 

^hTir Moti-1'  e*  Suppofitions ;  becaufe  it  cannot 
on;  which  ht  pofttively  affirmed  of  fhe  moft  pro- 
bable  Conjefture,  that  the  Celeftial 
called Hy-  Lights  do  fo  move  5  but  only,  that  it 

1*ndwh*  ls  rea^onabic  to  fuppofe ,  they  move  fo, 

*  rather  than  any  other  Way  $  and  *that 
upon  fuch  a  Suppofition,  their  (f) 
YPhrenomena  for  Appearances)  may  be 
rationally  folved  or ‘explained. 

4.  The  Explanation  of  thefe  Hypo- 
Aftrono-  thefes,'  and  the  Solution  of  the  Ce~ 

my  y  what. 


(*)  It  is  a  Greek  Word,  derived  from  the  Verb 
to  fuppofe. 

ft)  It  is  a  Greek  Word  alfo,  derived  from  the  Verb 
tyrnw,  to  appear. 
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leftial  TPhtenomena  thereby,  is  what 
makes  up  the  Science  called  (*)  Aftro - 
nomy :  which  is  a  Greek  Word  origi¬ 
nally,  and  denotes  in  that  Language  the 
Doctrine  or  Knowledge  of  the  Laws> 
or  of  the  Jijlnbutjon  and  Situation  of 
the  Stars,  or  Celcftial  Lights. 

There  are  four  more  remarkable  jv 
Hypothefes,  the  (f )’  Ttolemaick ,  theT^Co- 
Copernican ,  the  Tychonick ,  and  the  ^ypltht 
Semi-tychonick .  Of  thefe  the  Coperm-  fis>  wh 

r/i7i  the  moft 

can  Vrobabk 3 


(*J  This  Word  may  be  derived,  as  to  its  latter 
Component,  either  from  a  Law ,  or  from  vo - 

#  Diftribution ,  or  Situation. 

(f)  The  Ptolemaick  Hypothefis  is  lo  called  from 
Claudius  PtolemAus,  a  famous  Mathematician  of  Pelu- 
fium  in  Egypt,  who  lived  in  the  former  Fart  of  the 
fecond  Century  after  Chrilt,  under  the  Roman  Empe- 
rours  Adrian  and  Antoninus  Pius.  He  writ  both  of 
Afironomy  and  Geography,  and  by  his  Agronomical 
Writings  was  conveyed  to  fucceeding  Ages,  the  Hypo¬ 
thecs  which  goes  under  his  Name,  and  which  was 
generally,  not  to  fay  univerfally,  received  iiWthefe 
Farts  of  the  World  till  the  Days  of  Copernicus.  The 
Order  of  the  Celeftial  lights  as  to  their  Situation,  ac¬ 
cording  to  this  Hypothecs,  is  reprefented,  Fig*  2..  But 
fince  by  the  Help  of  Telefcopes ,  the  Phafes  of  Venus 
and  Mercury  have  been  difcovered,  this  Iiypothelis  is 
rejected,  as  not  confiftent  therewith.  I  pafs  by  the 
Epicycles,  and  feveral  other  Particulars  jultly  blame- 
able  in  this  Hypothefis. 

Copernicus,  who  was  Bornin  1473  at  Thorn,  aTowit 
of  Polifh  Prujfia ,  perceiving  the  feveral  Exceptions 
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can  is  now  generally  received  by  the 
more  learned  in  Aftronomy\  as  the  moft 
probable  Hypothefis :  forafmuch  as  it 
not  only  agrees  with  the  Celeftial 
Phenomena*,  but  alfo  explains  the  Mo¬ 
tions 


that  the  Ptolemaick  Hypothecs  was  jultly  liable  to^  not 
only  revived  the  old  Hypothefis  of  Fhilolaus ,  (which 
Cardinal  Cufa  had  moved  and  defended  fometime  be¬ 
fore  him,)  but  alfo  went  fo  far  as  to  illuftrate  how  the 
Celeftial  Phenomena  might  be  very  well  folved  there¬ 
by;  infomuch  that  this  Hypothefis  began  prefently  af¬ 
ter  to  be  embraced  by  many,  if  not  by  moft,  of  the 
more  Learned  Aftronomers ,  and  from  the  principal 
Reviver  of  it,  Copernicus,  to  be  called  the  Copernican 
Hypothefis.  The  Explication  of  this  takes  up  great 
Fart  of  this  Treatife.  To  this  belongs  Pig.  i. 

The  Tychonick  Hypothefis  is  fo  called  from  Tychv 
Brahe,  a  noble  Bane ,  who  lived  in  the  latter  part  of 
the  fixteenth  Century,  and  is  famous  for  his  Aftrono* 
mical  Obfervations  at  Uraniburg ,  (a  Caftle  built  by 
him  in  the  Ifland  Weer  or  Huena  in  Denmark ,  and  by 
him' called  by  this  Name,  as  importing  the  Toiuer  or 
Caftle  of  Heaven.')  This  great  Perfon  and  Aftrono- 
mer,  though  he  approved  of  th t  Copernican  Hypothefis 
in.  rejecting  the  Epicycles,  and  other  fuperfluous  and 
erroneous  Particulars  of  the  Ptolemaick  Hypothefis..  yet 
could  not  reconcile  himfelf  to  the  Motion  of  the  Earth, 
tnd  the  Sun’s  Handing  ftill,  both  aflerted  by  Coperni- 
ms.  Hereupon  he  fet  himfelf  to  contrive  a  new  Way 
for  folvir.g  the  Celeftial  Ph&nomena ,  whereby  he  might 
avoid  what  was  culpable  in  the  Ptolemaick  Hypothefis, 
and  yet  ftill  retain  the  Motion  of  the  Sun  round  the 
Earth,  as  round  the  Center  of  the  World.  To  this  his 
Hypothefis  appertains,  Fig.  3. 

The  Semi-tychonick  Hypothefis  is  fo  ftiled,  as  agree¬ 
ing  with  the  Tychonick,  excepting  only  in  this,  that 

whereas 


j. °ldce  this  J-acirty  dPay  ^ 


.djironcKiy  Tlate.  j 
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tions  whence  the  faid  Phenomena  a- 
nfe,  after  the  moft  (*)  ftmple  and 
uniform  Manner,  and  confcquently 
after  fuch  a  Manner  as  is  moft  agree- 
able  to  the  infinite  Wifdom  of  the 
Creator.  I  proceed  therefore  to  fhew, 
how  the  Celeftial  Phenomena,  at  lcaft 
the  more  remarkable  of  them,  may 
be  folvcd  according  to  this  Hypothe- 


whereas  the  Tycho  nick  makes  the  Earth  to  have  no  Mo» 
tion  at  all,  the  Semi-tychonick  makes  it  to  move  round 
its  own  Axis,  and  fo  agrees  therein  with  the  Coperni - 
can.  But  though  the  Tychonick  and  Semi-tychonick 
Hypothefis  were  both  deiigned  as  Corre&ions  of  the 
Copernkan ,  yet  the  Generality  of  the  more  Learned  in 
Aftronomy  do  flill  prefer  the  Coper  mean  as  the  moft 
probable,  and  that  for  the  Reafon  above-mentioned 
in  fhort,  and  to  be  more  largely  infilled  on  and  ex¬ 
plained  in  the  Annotations  next  following. 

(*)  Thefe  two  Propofitions,  viz..  Fruftrd  fit  per pht- 
ra,  qued  fieri  potefl  per  pauciora:  and  Natura  nihil  agit 
fruftra,  being  fo  evident  to  Reafon,  as  by  Logicians 
and  Philofophers  to  be  efteemed  Axioms,  i.  e9  unque¬ 
stionable  Truths  j  it  hence  follows,  that  That  Hypo¬ 
thefis  is  to  be  efteemed  moft  agreeable  to  the  Wifdom 
of  God,  the  Author  of  Nature,  which  explains  the 
Motions  whence  the  Celeftial  Ph&nomena  arife,  after 
the  moft  fimple  (or  uncompounded)  and  uniform  Man¬ 
ner  ;  that  is,  which  adjufts  the  faid  Motions  to  the 
feweft  Laws  and  Principles.  But  herein  the  Copernkan 
Hypothefis  excells  all  the  reft,  forafmueh  as  according 
thereto,  all  the  Bodies,  on  whofe  Motion  depend  the 
Celeftial  Phenomena,  are  retained  in  their  proper 
Orbits  by  the  fingle  Principle  of  Gravity,  and  move  in 
their  Orbits  according  to  one  general  Rule,  or  Law  of 
Motion.  Of  which  fee  more  in  Chap.  i. 
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its.  And  in  order  hereunto  it  will  be 
requifite  to  begin  with  laying  before 
the  Reader  the  Copernican  (*)  Syftem7 
i  e.  in  what  Order  the  feveral  Bodies, 
whereon  depend  the  Celeftial  Thcenome 
na ,  are  placed  with  Helped  one  to  the 
other,  according  to  this  Hypothefis. 


(*)  The  Word  Syfiem  is  borrowed  from  the  Greek 
Tongue,  wherein  it  denotes  that  Frame  or  Model 
which  arifes  from  placing  feveral  Things  together ,  it 
being  a  Derivative  of  the  Verb  trwimpn,  to  put  or 
place  together . 


CHAP, 
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CHAP.  I. 


Of  the  Copernican  System  in  c^pJj 

general . 


THE  Copernican  Syftem  is  rcpre-  x. 

fented,  Fig.  i.  where  the  Sun  1  be  place 
is  placed  in  the  Center,  and  fuppofcd  °^t  e°im‘ 
never  to  move  out  of  it,  but  only  to 
move  therein  round  its  own  (*)  Axis , 
from  Weft  to  Eaft,  in  the  Space  of  a- 
bout  25  Days.  This  Motion  of  the  Sun 
round  its  Axis  is  inferred  from  the 
Gbfervations  made  of  the  Spots  of  the 
Sun. 


Round  the  Sun,  as  the  Center  of 
their  Orbits ,  move  fix  Spherical  Bo¬ 
dies  in  this  Order  and  Time*  viz. 
Mercury  next  to  the  Sun ,  in  about 
three  Months  5  Venus  next  to  Mercury , 
in  about  feven  Months  and  an  Half  5 
after  that  the  Earth  in  a  Year  5  then 
Mars  in  about  two  Years  5  then  Jupi¬ 
ter  in  twelve  Years  5  and  outermoft 

\ 


2, 

The  Place 
of  Mercu¬ 
ry,  Venus* 
the  Earth, 
Marsju-. 
pitcr,  and 
Saturn ; 
and  their 
Periodical 
Times, 


(*)  See  Chap.  3.  Sttt.  5.  and  the  Note  ther& 
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Chap.  I. 


3. 

Of  the 

Moon, 

and  the 

Satellites 

0/Jupiter 

and  Sa« 

turn. 


f 


of  all  Saturn  in  about  thirty  Years. 
Thefe  are  refpeftively  denoted,  Fig .  1. 
by  their  proper  Characters. 

As  the  foremen  tioned  fix  Bodies 
move  round  the  Sun,  fo  round  three 
of  them  move  other  Bodies 3  viz. 
round  the  Earth  moves  the  Moon  in 
about  27  Days,  8  Hours 3.  round  Ju¬ 
piter  move  four,  and  round  Saturn 
move  five  Bodies,  called  refpeftively 
the  (*)  Satellites  of  Jupiter  and  Saturn . 
Of  the  Satellites  of  Jupiter ,  the  inner- 
moft  moves  round  Jupiter  in  1  Day, 
1 8  Hours  5  the  fecond  in  3  Days, 
and  a  little  more  than  Half  a  Day  3 
the  third  in  7  Days,  4  Hours  3  the 
fourth  and  outmoft  in  fixteen  Days,  1 8 
Hours.  Of  the  Satellites  of  Saturn , 
the  inmoft  moves  round  Saturn  in  1 
Day,  21  Hours  3  the  fecond  in  2 
Days,  1  8  Hours  3  the  third  in  4  Days, 
and  a  little  more  than  half  a  Day  3 
the  fourth  in  almoft  16  Days  5  and 
the  fifth  in  79  Days,  8  Hours. 


(*)  They  are  fo  called,  as  attending  Jupiter  and 
Saturn,  as  a  Prince  is  attended  hy  his  Satellites  or 
Life-guard. 


9 


System  in  general . 

All  the  Bodies  afore- mentioned,  ex¬ 
cept  the  Sun ,  are  called  (*)  ‘Planets , 
f  which  Word  in  the  Greek  Language 
denotes  Wanderers')  forafmuch  as  ne¬ 
ver  keeping  for  any  Time  the  fame 
Diftance  or  Situation  one  to  the  other, 
they  may  be  faid  to  be  always  Strag¬ 
gling  or  Wandring  from  one  another. 
And  becaufe  the  Moon  and  the  Satel¬ 
lites  of  Jupiter  and  Saturn  are  Planets 
of  Planets,  hence  they  are  diftinguifli- 
ed  by  the  Name  of  fecondary  Planets , 
and  the  other  fix  Planets  agreeably 
thereto  are  diftinguifhed  by  the  Name 
of  primary  Planets . 

The  Diftance  of  the  primary  Pla¬ 
nets  from  the  Sun,  is  much  the  fame 
as  is  exprefled,  Fig.  i.  For  dividing 
the  Diftance  of  the  Earth  from  the 
Sun  into  ten  Parts,  the  Diftance  of 
Mercury  from  the  Sun  is  almoft  four 
fuch  Parts,  of  Venus  feven,  of  Mars 
fifteen,  of  Jupiter  fifty-two,  and  of 
Saturn  ninety-five. 
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k  (*)  Whereas  the  Planets  are  commonly  reckoned 
/even,  this  is  according  to  the  Ptolemaick  Syftem, 
Fig.  2. 
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And  as  to  the  Diftance  of  the  fe- 
condary  Planets  from  their  primary 
refpedively,  it  is  efteemed  to  be  fuch 
as  this  j  viz.  the  Diflance  of  the 
Moon  from  the  Earth  to  be  about  60 
Semi- diameters  of  the  Earth.  The 
inrnoft  Satelles  of  Jupiter  is  efteemed 
to  be  diftant  Semi-diameters  of 
Jupiter  from  the  Center  of  Jupiter  5 
the  fecond  Satelles  it  efteemed  to  be 
diftant  9  of  the  fame  Semi-diameters  5 
the  third  14T  fuch  Semi-diameters  > 
and  the  fourth  254*  Semi-diameters. 
In  like  manner  the  Diftance  of  the 
inrnoft  Satelles  of  Saturn  from  the 
Center  of  Saturn  is  reckoned  to  be 
4t  Semi-diameters  of  Saturn ;  the 
diftance  of  the  fecond  to  be  5-’-  fuch 
Semi-diameters  of  the  third,  8  Semi- 
diameters  5  of  the  fourth,  1 8  ;  of  the 
fifth,  54  Semi-diameters  of  Saturn , 

The  Reafon  of  taking  fuch  particu¬ 
lar  Notice  of  the  Diftance  of  the  pri¬ 
mary  Planets  from  the  Sun,  and  of 
the  fecondary  Planets  from  their  re- 
fpedive  Primary*,  ls  this,  viz.  beeaufe 
thefe  fcveral  Diftanccs  (as  well  as  the 
feveral  Times,  wherein  the  Planets, 
whether  Primary  or  Secondary,  move 
round  their  refpedive  Orbits ,  and 

which 
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which  arc  therefore  ftiled  their  Rerio-  Chap.  I. 
dioal  Times )  are  requifite  to  be  known, 
for  the  apprehending  the  Excellency 
of  the  Copernican  Syftem  5  according 
to  which  the  Motion  of  all  the  Pla¬ 
nets,  both  Primary  and  Secondary, 
are  regulated  by  one  general  Law, 
which  is  this : 


The  Squares  of  the  Periodical  Times  l 

of  the  i  ^c^dary  1  cP^anets  are  one  to 

another ,  as  the  Cubes  of  their  Tdiftances  v 

r  .r  \  Sun. 

from  thes  cd  • 

3  L  Center  of  the  Primary. 

Thus  for  Inftance  as  to  the  primary  g, 

PI  anets,  the  Period  of  Saturn  is  (ro-  The  fame 

tunde)  30  Years,  of  Jupiter  125  the 

Squares  of  which  Numbers  are  900  the  prima- 

and  144.  The  Diftance  of  Saturn  r)rplane{s° 

from  the  Sun  is  found  by  Observation 

to  be  to  the  Diftance  of  Jupiter  from 

the  Sun  as  about  {*)  9  to  5,  the  Cubes 

of  which  are  729  and  125.  But  the 

Squares  900  and  144  are  very  nearly 

in  the  fame  Ratio ,  as  the  Cubes  729 

and  125.  And  the  Ratio  in  this  and 


(*)  Namely  the  Diftance  of  Saturn  ( as  is  above,  Se6f  .  5. 
obferved)  from  the  Sim  is  9$,  and  of  Jupiter  52,  both 
Diftances  being  measured  by  the  fame  Meafure* 


the 
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the  following  Inftances  would  be 
found  more  exad,  were  the  Periods 
and  Diftances  more  exa&ly  exprefled 
by  Numbers.  In  like  manner  the  Pe¬ 
riod  of  the  Earth  is  a  little  more  than 
four  Times  greater  than  the  Period 
of  Mercury  $  and  fo  the  Squares  of 
the  Numbers  exprefling  thofe  Periods 
will  be  almoft  as  17  and  r.  And  the 
Dif|ance  of  the  Earth  from  the  Sun 
being  divided  into  ten  Parts,  the  Di- 
ftance  of  Mercury  from  the  Sun  is 
found  by  Obfervations  to  be  (little 
Ids  than  4  fuch  Parts,  viz.)  3  fuch 
whole  Parts,  and  9  Tenths  of  ano¬ 
ther,  the  Cubes  of  which  Numbers 
{viz.  10  and  3 It)  are  ipteo  and  59. 
But  it  is  obvious,  that  a  7  is  to  x, 
much  as  xooo  to  59.  And  fp  of  the 
other  primary  Planets. 

As  for  the  fecondary  Planets,  *  the 
Periodical  Times  of  the  Satellites  of 
Jupiter  are  (as  is  above.  Seel.  3 .  obferve-d) 
refpedively  sas  i~,  77,  and  1 6±7 

and  their  Diftances  are  as  5-f,  9, 
and  25.  But  the  Square  of  the  Perio¬ 
dical  Time  of  the  inner moft  Satelles , 
namely  3,  is  to  13  the  Square  of  the 
Periodical  Time  of  the  fecond  Satelles , 
as  170  the  Cube  of  the  Diftance  of 

the 
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the  innermoft  from  the  Center  of  Ju-  chap.t, 
piter  y  to  736  the  Cube  of  the  Diftance 
of  the  fecond  from  the  fame  Center. 
Likewife  3  is  to  5  1  the  Square  of  the 
Periodical  Time  of  the  third  Satelles , 
as  170  to  2S90  the  Cube  of  the  Di¬ 
fiance  of  the  third  from  the  Center  of 
'Jupiter.  And  again  3  is  to  280  the 
Square  of  the  Periodical  Time  of  the 
fourth  and  outermoft  Satelles ,  as  170 
to  15800  the  Cube  of  the  Diftance  of 
the  faid  outermoft  Satelles  from  the 
Center  of  Jupiter.  And  the  fame 
holds  good  as  to  the  Satellites  of  Sa¬ 
turn.  But  as  to  the  Moon,  it  is  not 
applicable  to  her,  forafmuch  as  fhe  is 
the  only  fecondary  Planet,  that  moves 
about  rhe  Earth. 

From  what  has  been  faid,  evident-  10. 
ly  appears,  that  the  Periodical  Moti-  ths 
ons  of  the  Planets  are  performed  uni-  rJainldm 
formly,  or  are  regulated  by  one  ge-  their  own 
neral  Law.  And  from  hence  it  is  de- 
monftrated  (*)  by  the  Learned,  that 
the  Planets  are  likewife  retained  in 

their 


{*)  See  Dr.  Gregory  (late  Savilian  Profeflbr  at  Ox* 
ford,)  his  Ajlron .  Vhyf.  and  Geom.  Elem.  lib .  i,  prop. 
27,  28,  29,  and  Sett.  6.  and  7.  I  (hall  only  obferve 

here. 
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their  proper  Orbits  after  an  uniform 
Manner,  by  one  Sort  of  Force  which 
makes  them  tend  to  the  Center  of 
their  refpeftive  Orbits ,  aud  is  thence 
called  the  Centripetal  Force ,  or  in  one 
Word,  Gravity.  And  this  is  another 
Particular,  wherein  appears  the  Excel¬ 
lency  of  the  Copernican  Svftem  above 
any  other  5  forafmuch  as  this  Syftem 
may  be  preferved  by  Gravity  alone, 
uniformly  propagated  through  the  U- 
niverfe,  whereas  (* *)  all  the  other 
Syftems  require  feme  (one  or  more) 
other  Force,  befides  that  of  Gravi¬ 
ty- 

All  the  Planets,  Primary  and  Se¬ 
condary,  are  Opacous  Bodies,  t .  e„ 
fuch  as  have  no  Light  of  their  own, 
but  receive  all  their  Light  from  the 
Sun ;  and  fo  for  this,  as  well  as  other 
Rcafons,  are  accounted  as  fo  many 
Dependants  of  the  Sun.  Whence  the 


here,  that  any  Body,  when  moved,  will  move  uni¬ 
formly  in  a  ftraight  Line,  if  not  hindred.  And  a- 
greeably  any  Planet  would  fly  out  of  its  Orbit  into  a 
right  Line,  which  is  a  Tangent  to  its  Orbit ,  Was  it  not 
hindered  or  pulled  back  and  retained  in  its  Orbit  by 
feme  Centripetal  Force,  /.  e.  by  Gravity. 

(*)  See  Greg.  Apron .  Fhyf ►  and  Geom.  Elem.  pag. 
m,  nz, 

Sun 


System  in  general . 

Sun  with  thcfe  its  Dependants  make 
up  what  is  called  the  Solar  Syftem,  de- 
feribed,  Fig.  i. 

As  for  the  other  Celeftial  Lights, 
called  the  Fixed  Stars ,  they  are  inde¬ 
pendent  of  the  Sun,  as  in  other  Ke- 
fpects,  fo  in  refped  of  Light  j  foraf- 
much  as  they  receive  not  their  Light 
from  the  Sun,  but  fhine  with  their 
own  Native  Light.  Hence  they  are 
eftccmed  to  be,  not  only  without  this 
our  Solar  Syftem,  but  as  fo  many  Suns 
themfelvcs,  each  being  placed  in  the 
Center  of  fome  inch  Syftem,  as  this  our 
Solar  Syftem^  and  there  fo  fixed ,  as  to 
have  no  Motion,  but  round  their  own 
Axis.  They  are  fuppofed  to  be  vaftly 
diftant  from  this  our  Solar  Syftem  5 
which  is  the  Reafon  that  their  Diftance 
is  taken  no  Notice  of  in  the  Defcripti- 
011  of  the  Cogernican  Syftem,  Fig.  1. 

Beftdes  the  Cclcftial  Lights  already 
mentioned,  there  appear  fometimes  Co¬ 
mets  s  which  is  originally  a  Greek  Word, 
denoting  in  that  Language  as  much  as 
Hairy.  Thcfe  Lights  are  called  by  the 
Greeks ,  Flairy  Stars ,  becaufe  they  fan¬ 
cied  the  Streams  of  Light,  which  attend 
inch  Stars,  to  refemble  Hair.  It  is 
found  by  Obfervations,  that  thefe  Co¬ 
mets 
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met s  do  (*)  pafs  through  the  Planetary 
Orbs  of  this  our  Solar  Syftem  5  but 
whether  they  depend  only  on  the  Sun* 
and  fo  belong  only  to  this  our  Solar 
Syftem,  or  whether  they  move  in  Cir¬ 
cular  or  fuch  like  Lines*  or  whether 
they  are  fo  much  as  durable  Bodies*  is 
not  yet  difcovered*  For  which  Reafons, 
there  is  no  Notice  taken  of  them* 

Fig.  1 . 

Before  we  conclude  this  Chapter  con¬ 
cerning  the  Copernican  Syftem  in  gene¬ 
ral*  it  feems  proper  to  obferve*  that  al¬ 
though  the  Orbits  wherein  the  Planets 
move*  are  defcribed*  Fig.  1 .  as  fo  ma¬ 
ny  Circles*  and  may  be  well  enough 
conceived  as  luch  in  many  Refpeds  5 
yet  more  ftridly  fp caking*  they  are  not 
exadly  Circular,  but  .Elliptical.  And 
the  like  As  to  be'  uriderftood  as  to  the 

i 

Bodies  of  the  ^Planets  themfelves*  viz. 
tho"  they  are  ufualiy  call'd  in  fhort 
Spherical  Bodies,  yet  exadly  fpeaking 
they  are  Elliptical  or  Oval  Bodies  5  fuch 
as  the  Moon  is  defcrib'd  in  the  TOr aught 
of  the  Eclipfe,  1715*  publiftfd  by  that 


(*)  Hence  the  Line  Comet  defcribes  by  its  Motion* 
is  called  its  Traieftory. 

mod 
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moft  eminent  Aftronomer  Dr  Halley : 
From  which  it  appears  to  what  Accurate 
Skill  in  Aftronomy  our  Great  Profeflors 
thereof  are  now  arrived. 

Further  it  feems  not  improper  to  ob- 
ferve  alfo  here,  that  the  fixed  Stars  being 
the  moft  remote  of  all  the  Celeftial  Lights, 
and  appearing  to  Us  as  placed  in  one 
Concave  Sphere  5  hence  it  is  ufual  to 
denote  the  ‘ Place  of  any  of  the  inter- 
mediate  Celeftial  Lights,  by  afligning 
what  Part  of  the  Sphere  of  the  fixed 
Stars  they  appear  to  us  to  be  in,  or 
more  properly  under .  And  accordingly 
it  is  ufual  to  diftinguifh  that  Trad  of 
the  Sphere  of  the  fixed  Stars,  under 
which  all  the  Planets  do  move,  by  the 
Afterifms  or  Conftellations  that  lie  in 
that  Trad;  which  being  fancied  to  re- 
prefent  feveral  Things,  are  therefore 
called  Signs ;  and  becaufe  the  Things 
reprefented  by  them  arc  moft  of  them 
(*)  Zcdia ,  or  Animals,  hence  all  this 
Trad  is  ftiled  the  Zodiac k.  Now  the 
Orbit-,  wherein  the  Earth  performs  its 
Annual  Period  (and  which  the  Sun  feems 


{*)  It  is  a  Greek  Word  fignifying  Animats  OX  It* 
Creatures, 
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to  move  round  every  Year)  runs  under 
the  very  Middle  of  the  Zodiack  5  whence 
this  middle  Part  of  the  Zodiack  is  of 
fpecial  Note  in  Aftronomy ,  and  is  there¬ 
fore  diftinguifhed  by.  a  peculiar  Name, 
being  called  the  (*)  Ecliptick .  It,  as 
well  as  the  whole  Zodiack,  is  divided 
into  twelve  Parts,  diftinguifhed  by  the 
Name  of  the  Conftellation  or  Sign,  to 
which  each  Part  was  formerly  aftlgned. 
The  (f)  Names  of  the  faid  Signs,  toge¬ 
ther  with  the  Chara&ers  whereby  they 
are  denoted  in  fhort,  are  as  follows, 
•viz. 

v  <3  n  £5  T  ye 

Aries*  Taurus,  Gemini ,  Cancer ,  Leo,  Virgo, 

^  n\  7* 1  vs  sz  x 

Libra,  Scorpio ,  Sagittarius,  Capricornus ,  Aquarius,  Pifces. 


Laftly ,  It  feems  proper  here  to  ob- 
ferve,  that  the  Planets  do  not  move  in 
Orbits ,  which  exa&ly  run  one  over  the 
other,  or  are  all  contained  in  the  fame 


(*)  The  Reafon  of  this  Name,  See  Chap .  5.  SeCS* 

i  1. 

(f)  The  Names  of  the  Signs  are  fomewhat  different¬ 
ly  expreffed  in  thefe  two  memorial  Verfes,  viz. 

S'tgna ,  Aries,  Taurus,  Gemini ,  Cancer,  Leo,  Virgo, 
libraq-,  Scorpios,  Arcitenens ,  Caper ,  Amphora,  Pifces ; 

Plane  5 
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Plane;  but  their  Orbits  do  all  crofs  one  Chap.jf; 
another  according  to  feveral  Degrees  of 
Inclination,  or  which  is  the  fame,  the 
Planes  of  their  Orbits  are  varioufly  in¬ 
clined  one  to  the  other.  Now  the 
Earth  being  that  Planetary  Body  we  live 
on,  hence  the  Plane  of  the  Orbit  of  the 
Earth  is  taken  by  Aftronomers  for  the 
Standard;  and  the  Inclination  of  the  j 

Planes  of  the  Orbits  of  the  other  Pla-  1 

nets  is  reckoned  greater  or  lefs,  as  the 
Paid  Planes  incline  more  or  lefs  in  re-  i 

Iped  to  the  Plane  of  the  Earth's  Orbit , 
or  (*)  (which  comes  to  the  fame)  to  the 
Plane  of  the  Ecliptick.  The  two  Points, 
wherein  the  Orbit  of  any  Planet  crof- 
fes  the  Ecliptickj  are  called  the  Nodes 
of  that  Planet.  And  thus  much  for  the 
Syftem  of  the  World  in  general,  and 
fuch  Particulars  as  relate  to  it  in  general; 


(*)  For  the  Ecltpthk  is  that  Part  of  the  Sphere  of 
ihe  fixed  Stars,  which  the  Plane  of  the  Earth’s  Orbit 
produced  thereto  touches.  So  that  the  Ecliptick  is 
no  other  than  the  Extremity  of  the  Plane  of  the  Earth’s 

Orbit. 
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Of  the  DlU  R  N  AL  P  HAL  NOMENA  COW' 
mon  to  the  Celestial  Lights. 

HAving  in  the  foregoing  Chapter 
explained,  fo  far  forth  as  is  luf 
ftcient  to  the  Defign  of  this  Treatife^ 
the  Copernican  Syftcm  in  general,  I 
now  proceed  to  explain  agreeably 
thereunto  the  ‘Phenomena  of  the  Celc- 
ftial  Lights.  I  fliall  begin  with  ex¬ 
plaining  the  ‘Diurnal  Phenomena  com¬ 
mon  to  them  in  general,  viz.  their 
Riftng,  Setting,  &c. 

Now  thefe  Diurnal  Phenomena  of 
the  Celeftial  Lights  may  be  folved  by 
the  Diurnal  Revolution  of  the  Earth, 
/.  e.  by  one  fmgle  Revolution  of  the 
Earth  round  its  own  Axis  in  24 
Hours.  This  is  illuftrated  Fig .  4, 

where  the  Circle  P  R  T  H  denotes 
the  Earth ;  C  the  Center  of  the  Earth, 
thro”  which  is  to  be  conceiv'd  to  pa fs 
perpendicularly  its  Axis,  round  which  it 
mak&  its  Diurnal  Revolution.  P  denotes 
any^Place  on  the  Earth;  the  Line  EW, 

that . 


•  V 
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that  Circle  which  bounds  the  Sight  in  Chap.  li¬ 
the  faid  Place,  and  is  by  Astronomers 
.called  the  (*)  Horizon ;  E  the  Eaft 
Point  of  the  laid  Horizon  5  W  the 
Weft :  the  Circle  abode  f  denotes 
the  Circumference  of  the  Heavens; 
the  Circle  S  the  Sun  in  the  Heavens  ; 
the  Semicircle  PR  T,  the  enlightened 
Hemilphere  of  the  Earth,  or  that  Half 
of  it  which  is  oppofttc  to  the  Sun ; 
the  Semicircle  P  H  T,  the  darkened 
Hemilphere  of  the  Earth.  Now  the 
Earth  being  fuppofed  in  this  Situati¬ 
on,  and  alfo  to  move  round  its  Axis 
towards  the  Sun ;  it  is  evident,  that 
the  Place  P  of  the  Earth  will  juft  be¬ 
gin  to  be  enlightened  by  the  Sun,  and 
fo  the  Sun  will  appear  there  to  be  juft 
Riling,  or  afeending  the  Horizon  at  E 
the  Eaft  Point  of  it.  The  Earth  be¬ 
ing  moved  round  its  own  Axis ,  fo  as 
that  the  Place  P  of  the  Earth,  which 
afore  was  under  the  Point  a  in  the 
Heavens,  now  is  under  the  Point  b> 
it  is  evident,  that  the  Horizon  of  the 
faid  Place  P,  will  be  now  fo  fituated, 
as  that  the  Sun  will  appear  to  a  Spe- 


(*)  It  is  a  Greek  Word,  denoting  in  that  Tongue 
jfbmewhat  that  bounds. 

C  3  ftator 
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ftator  at  P,  as  afcended  confiderably 
above  E  the  Eaft  End  of  the  Horizon, 
And  while,  by  the  Revolution  of  the 
Earth  round  its  Axis ,  the  Place  P 
paffes  from  under  the  Point  b  in  the 
Heavens  to  the  Point  c,  the  Horizon 
of  the  Place  P  will  continually  fink 
lower  and  lower  in  Refped  of  the 
Sun,  and  io  the  Sun  will  appear  to 
afcend  higher  and  higher,  till  P  is 
come  under  c>  where  the  Sun  will  ap¬ 
pear  in  its  greateft  Height  above  the 
Horizon  for  that  Day  3  and  fo  it  will 
be  Noon  or  Mid-Day  at  the  Place  P, 
For  the  Earth  moving  on,  as  the 
Place  P  paffes  from  under  c  to  d ,  the 
Weft  Point  of  its  Horizon  will  afcend 
higher  and  higher,  and  fo  the  Sun 
will  appear  more  and  more  to  de- 
feend,  as  is  reprefented  by  the  Hori¬ 
zon  at  the  Point  of  the  Earth  under 
4-  The  Place  P  being  carried  by  the 
*jDiurnal  Revolution  of  the  Earth  from 
under  d  to  tinder  e>  the  Sun  will  then 
appear  juft  on  W  the  Weft  Point  of 
the  Horizon ,  and  fo  will  appear  to  be 
juft  Setting.  The  Place  P  being  come 
under  f  it  will  be  then  Mid-night 
there.  Laftly the  Place  P  being  come 
round  again  under  a,  it  will  be  there 

Sum 
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Sun-rifing  again.  And  thus  it  has  Chap.  II, 
been  fhewn,  that  the  fame  diurnal 
cPh£nomena  of  the  Sun  will  come  to 
pafs,  if  the  Sun  hands  hill,  and  the 
Earth  move  round  its  own  Axis  from 
Weft  to  Eaft,  or  from  under  a>  to 
under  b ,  c,  d,  &c.  in  the  Heavens  > 
as  are  commonly  efteemed  to  come  to 
pafs  by  the  Earth's  handing  ftill,  and 
the  Sun’s  moving  round  it  from  Eaft 
to  Weft,  or  from  c  to  by  a,  f  &c. 

And  that  the  fame  holds  good  as  to 
any  other  Celeftial  Light,  and  the 
Earth,  is  obvious  to  fhew  from  Fig . 

4,  the  Circle  reprefenting  the  Sun  be¬ 
ing  taken  to  denote  any  other  Celefti¬ 
al  Light. 

But  now  it  being  juftly  received  by  3 1 
Philofophers  as  an  unqueftionable  Truth,  VjVrohf 
that  Nature  works  after  the  moft  Jim-  the  Coper- 
pie  and  compendious  Manner  5  it  thence  nican  s<y- 
follows,  that  the  Solution  of  the  Diur- 
nal  Fhanomena  by  the  Revolution  of  blified.  ' 
the  Earth  alone  round  its  own  Axis ,  is 
much  more  agreeable  to  Nature,  than 
the  Solution  of  the  faid  ‘Phenomena 
by  the  Revolution  of  all  the  feveral 
Celejlial  Lights  round  the  Earth. 

C  4 
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It  remains  only  to  obferve,  that 
whereas  by  the  'Diurnal  Revolution  of 
the  Earth,  all  the  feveral  Celeflial 
Lights  feem  to  move  in  the  Hea¬ 
vens  from.  Eaft  to  Weft,  hence  this 
;  Teeming  Diurnal  Motion  of  the  Ce- 
leftial  Lights  is  called  their  (*)  com¬ 
mon  Motion,  as  being  common  to 
all  of  them.  Befides  which  all  the 
Celeftial  Lights,  but  the  Sun,  have  a 
proper  Motion  $  from  which  arifc  their 
proper  Rhrenomena „  As  for  the  pro¬ 
per  Rhrenomena  of  the  Sun,  they  like- 
wife  feem  to  arife  from  the  proper 
Motion  of  the  Sun,  but  are  really  pro¬ 
duced  by  another  Motion  which  the 
Earth  has,  and  whereby  it  moves 
round  the  Sun  once  every  Year, 
whence  its  called  the  Annual  Motion 

*  *.  V  •  1  '  ft  *  . 


(*)  The  Diurnal  Motion  is  alio  called  Motus  Pri¬ 
mus,  either  becaufe  it  is  ufuaily  firjl  treated  of,  or 
clfe  becaufe  it  is  fuppofed  according  to  the  Vulgar 
or  Ptolemaick  Syftem  to  be  caufed  by  the  Primum  Mo¬ 
bile,  which  according  to  the  faid  Syftem  is  a  Sphere 
above  the  fixed  Stars,  carrying  all  the  Celeftial  Lights 
along  with  it  from  Eaft  to  Weft.  Whence  the  faid 
Diurnal  Motion  is  alfo  called  fomctimes  Motus  Raptus. 
In  like  manner  the  proper  Motion  is  otherwife  Ailed 
Motus  Secundus,  in  Contradiftindion  to  the  Diurnal 
Motion  called  Motus  Primus . 

V  ;  r  ;  ^  '  *  .  ;  *  & 

of 


of  the  Celest  ial  Lights,  25 

of  the  Earth.  Having  therefore  ex-  Chap.  11, 
plained  in  this  Chapter  the  ‘Diurnal 
and  common  ‘Phenomena  of  the  Cele- 
ftial  Lights,  I  proceed  to  explain  their 
proper  Phenomena. 


i 
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CHAP.  III. 


Of  the  Phenomena  ( commonly  re¬ 
fer  ibed  to  the  feeming  Annual  Moti¬ 
on  of  the  S  u  n,  but  rather )  depending 
on  the  real  Annual  Motion  of  the 


Earth. 


BE  ing  to  explain  in  the  next  Place 
the  j Phenomena  proper  to  the  fe¬ 
ver  al  Celeftial  Lights,  I  begin  with  the 
proper  j Vhanomena  of  the  Sun  3  foraf- 
much  as  the  Sun  is  the  principal  Light 
of  that  Syftem  of  the  World,  wherein 
we  are  placed. 

Now  thefe  Th/enomena  of  the  Sun , 
which  are  vulgarly  aferibed  to  the 
feeming  Annual  Motion  of  the  Suny 
may  be  folved  by  the  Annual  Motion 
of  the  Earth.  In  order  whereunto  it 
is  firft  to  be  fhewn,  that  the  Annual 
Motion  of  the  Earth  will  caufe  the 
Sun  to  appear  to  us,  as  if  it  had  fuch 
an  Annual  Motion,  though  it  really 
has  no  fuch  Motion.  And  this  is  il- 
luftrated  Fig .  5?  where  the  Sun  is  in 

the 
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the  Center  3  the  Circle  next  round  it  ChaP~ IJI* 
denotes  the  Orbit  of  the  Earth,  or 
that  Circular  Line  which  the  Center 
of  the  Earth  deferibes  by  its  Annual 
Motion  5  the  outermoft  Circle  denotes 
the  Ecliptick ,  diftinguifhed  into  its 
1 2  Parts  or  Signs.  Now  fuppofing 
the  Earth  to  be  at  A,  the  Sun  will 
appear  to  us  to  be  at  ^  5  and  fuppo¬ 
fing  the  Earth  to  move  from  A  to  B, 
and  fo  to  C,  the  Sun  will  thereby  ap¬ 
pear  to  us  to  move  from  £s  to  01,  and 
thence  to  7 .  And  in  like  manner, 
by  the  Earth's  Motion  along  the  Reft 
of  its  own  Orbit  till  it  comes  to  A 
again,  the  Sun  will  feem  to  us  to 
move  along  the  reft  of  the  Ecliptick 
till  it  comes  to  &  again.  JTis  evident 


then,  that,  fuppofing  the  Earth  to 
move  as  has  been  here  deferibed,  the 
Sun ,  though  it  really  ftands  ftill,  will 
feem  to  have  the  fame  Annual  Motion 
along  the  Ecliptick ,  as  it  would  have, 
if  it  really  moved  fo,  and  the  Earth 
flood  ftill. 

Only  'tis  remarkable,  that  whereas  3« 
we  commonly  fay,  the  Sun  is  in  ^  or 
Libra>  when  it  is  between  us  and  Libray  to  the  com 
(and  fo  of  any  other  Sign,)  if  we  would 
fpeak  properly,  and  agreeably  to  the  tlanho* 


natural 
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natural  Caufe  of  this  (and  fuch  like) 
''Phenomenon ,  we  fhould  fay,  that  the 
Earth  is  then  in  r  or  Aries  >  forafmuch 
as  the  Earth  in  its  real  Motion  is  always 
in  the  Point  of  the  Ecliptick  oppofttc 
to  that,  wherein  the  Sun  appears  to 
he. 

Having  fhewn  that  the  Annual  Mo- 
tion  of  the  Earth  along  the  Ecliptick 
will  make  the  Sun  appear  to  us,  as  if 
it  had  fuch  an  Annual  Motion  5  1  pro¬ 
ceed  now  to  fhew,  how  the  Variety  of: 
Days  and  Nights  as  to  their  Length, 
and  the  various  Seafons  of  the  Year, 
(all  commonly  aferibed  to  the  feem- 
ing  Annual  Motion  of  the  Sun,)  may 
be  foived  by  the  Annual  Motion  of 
the  Earth .  And  this  is  illuftrated.  Fig. 
6  5  for  the  clearer  Underttanding  where¬ 
of  there  are  to  be  premifed  the  follow¬ 
ing  Particulars. 

As  the  (*)  Axis  of  the  Earth  (and 
fo  of  the  Sun,  or  any  other  Celcftial 
Body)  is  the  very  Mid-line  of  it, 
which  confequently  pafies  through  its 
Center,  and  is  reprefented,  Fig .  <5, 


(*)  The  right  Line,  round  which  Jodies  or  Circles 
are  conceived  to  move,  are  fo  called  in  Allufion  to  the 
Avis  or  Axle-tree  of  a  Chariot  or  Cait-vyheel. 


(where; 
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( where 1  the  Circle  A  Q^B  E  reprefents  ChaP-  HI. 
the  Earth,)  by  the  right  Line  AB;  fo  p0iar  Cir“ 
the.two  Ends  of  any  Axis  are  called  cles,Equi- 
its  Roles,  and  confcquently  the  two  p^1*1 
Ends  of  the  Axis  of  the  Earth  are  Solftitial 
called  the  Roles  of  the  Earth;  which  PointS7 
always  pointing  one  Northwards,  the 
other  Southwards,  hence  the  former 
is  called  the  North  Pole,  and  is  deno¬ 
ted,  Fig.  6 ,  by  B ;  the  latter  is  called 
the  South  Pole,  and  is  denoted  by  A. 

Between  thefe  Poles  each  Point  of  the 
Earth  by  its  Diurnal  Revolution  does 
deferibe  a  Circle  5  of  which  that, 
which  is  in  the  very  Middle  between 
the  Poles,  and  is  the  greateft,  is  cab 
led  the  Equinoctial  or  Equator ,  (deno¬ 
ted  Fig.  6,  by  E  Qj )  becaufe  when 
the  Sun  is  in  the  Plane  of  this  Equi¬ 
noctial  Circle,  it  is  equal  Day  and 
Night  all  over  the  World.  And  did 
this  Circle  exa&ly  anfwer  to,  or  run 


along  under  the  Ecliptick ,  there  would 
be  equal  Day  and  Night  throughout 
the  Year  all  over  the  World.  But 
the  Equator  eroding  the  Ecliptick , 
hence  it  is  equal  Day  and  Night  only 
twice  in  the  Year,  namely,  when  the 
Sun  appears  in  one  of  thefe  two 
Points  of  the  Ecliptick ,  where  she 

Equator 
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Ilr-  Equator  croftes  it,  viz.  in  the  firft 

^  Degree  of  Aries,  and  the  firft  of  Li¬ 
bra  5  which  are  therefore  called  the 
two  Equinoctial  \ Points  ;  and  the  Times 
of  the  Year  anfwering  thereto,  the 
two  Equinox’s,  one  the  Vernal,  the 
other  the  Autumnal.  Among  the  o- 
ther  Circles,  which  the  feveral  Points 
of  the  Earth  by  its  Diurnal  Revolution 
defcribe  between  the  two  Poles  of 
the  Earth,  and  which  are  all  parallel 
to  the  Equator,  there  are  four  more 
remarkable,  the  two  Tropicks ,  and 
the  two  Tolar  Circles.  The  two  Tro¬ 
picks  are  thofe  Circles  on  the  Earth, 
which  the  Sun  feems  to  go  diredly 
over,  when  it  is  at  its  greateft  Decli¬ 
nation  or  Diftance  from  the  Equa¬ 
tor ,  cither  Northward  or  Southward. 
Whence  one'  is  called  the  Northern 
Tropick,  the  other  the  Southern .  And 
becaufe  when  the  Sun  appears  to 
move  vertically  over  the  Northern 
Tropick ,  he  appears  alfo  to  be  in  the 
Beginning  of  Cancer ,  hence  the  laid 
Tropick  is  frequently  ftiled  the  Tropick 
of  Cancer  ,  and  for  the  like  Reafon 
the  Southern  is  otherwife  ftiled  the 
Tropick  of  Capricorn .  The  Reafon 

why  both  thefe  Circles  are  called  Tro- 
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picks ,  is  becaufc  the  Sun  appearing  Chap,  iil 
then  at  his  greateft  refpe&ive  ( Nor- 
them  or  Southern)  Declination  or  Db 
fiance  from  the  Equator,  begins  from 
thence  prefently  to  (*)  turn  back  a - 
gain  towards  the  Equator .  And  be¬ 
caufc  the  Sun  in  the  firft  Degree  of 
Cancer  and  Capricorn  does  as  it  were 
make  a  Stand,  going  neither  North¬ 
ward  nor  Southward  further  from  the 
Equator ,  hence  thefe  two  Points  of  the 
Ecliptick  are  called  the  two  Solfiitial 
‘Points  5  and  thefe  two  Times  of  the 
Year  are  called  the  two  Solftices,  one 
the  Summer,  the  other  the  Winter * 

The  Tropick  of  Cancer  is  reprefented. 

Fig.  6.  by  the  circular  Line  T  C,  the 
Tropick  of  Capricorn  by  MN.  The 
two  Polar  Circles  are  fo  called,  either 
as  being  near  to  the  two  Poles  of  the 
Equator,  or  becaufe  they  on  the  Earth 
(f)  anfwer  to  thofe  Circles  in  the 

Heavens, 


(*)  The  Greek  Verb  fignilies  to  turn ;  whence 
is  derived  ^0%^  denoting  fomewhat  from  whence  a 
Turn  is  made. 

( f)  As  every  Point  of  the  Earth  by  its  real  Diurnal^ 
Revolution ,  does  really  defcribe  a  Circle  between  the 
two  Poles  of  the  Earth;  fo  the  Sun,  by  its  feeming 
V>;urnal  Revolution,  does  feemingly  defcribe  every 

Day 
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chap.  in.  Heavens,  which  the  ( * )  Toles  of  the 
£cltpticfc  feem  to  deferibe  by  the  ap¬ 
parent  TDiurnal  Motion  of  the  Hea¬ 
vens.  Hence  thefe  "Tolar  Circles  are 
juft  as  far  diftant  from  their  refpe- 
ctivc  Tales  of  the  Equinoctial,  as  are 
the  Tropicks  from  the  Equinoctial,  viz. 
237  Degrees,  this  being  the  Meafure 
of  the  Angle,  which  the  Planes  of  the 
Equator  and  Echpticlz  make  by  their 
mutual  Inclination.  Thefe  Tolar  Cir¬ 
cles  do  bound  thofe  Tra&s  of  the 
Earth,  where  it  is  Day  or  Night  du¬ 
ring  more  or  fewer  whole  TDiurnal 
Revolutions  of  the  Earth,  or  for  24 


Day  a  Circle,  diredly  anfwering  in  the  Heavens  to 
that  Circle  on  the  Earth,  to  which  the  Sun  is  that 
Day  Vertical.  Hence  there  are  ufually  conceived  i* 
the  Heavens,  Equinoctial  and  Tropical  Circles,  which 
diredly  anfwer  to  the  like  Terrejlial  Circles. 

(+)  As  the  Earth,  Sun,  and  all  the  other  Celeftia! 
Bodies  are  faid  to  have  their  refpedive  Axes ;  fo  the. 
Agronomical  Circles  (viz.  Ecliptick,  Horizon , 
are  conceived  by  Aftronomers  to  have  their  refpe- 
dive  Axes ;  each  of  which  is  conceived  to  be  a  right 
Line  palling  through  the  Center  of  the  faid  Circles, 
fo  as  to  be  perpendicular  to  their  refpedive  Planes  : 
And  the  Extremities  of  any  fuch  Axis  is  likewife  cal¬ 
led  the  Pole  of  the  Circle,  to  which  the  faid  Axis  be¬ 
longs.  And  confequently  ( the  Axis  being  always  per* 
pendicular  to  the  Plane )  the  Poles  of  any  Circle  are 
always  diflant,  feach  pc  Degrees  from  the  faid  Cir¬ 
cle. 


Hours 
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Hours  and  upwards  together.  Of  chap.  III* 
thefe  Polar  Circles,  one  is  termed  the 
(*)  ArElick  or  northern  Polar  Circle, 
as  being  nigh  the  ArElick  or  north 
Pole  of  the  Equator,  and  the  other 
for  the  like  Realon  is  termed  the  An- 
tarElick  or  fouthern  Polar  Circle.  The 
former  is  denoted  Fig.  6,  by  the  cir¬ 
cular  Line  KL,  the  latter  by  FG»  It 
only  remains  to  obferve,  that  the 
Sun  (or  any  other  Celeftial  Light)  will 
appear  to  be  vertical  to  that  Point  of 
the  Earth,  where  a  right  Line  drawn 
from  the  Center  of  the  Sun  (or  other 
Celeftial  Light)  to  the  Center  of  the 
Earth,  croffes  the  Surface  of  the 
Earth.  Thus  Fig .  6,  when  the  Earth 
is  in  the  Beginning  of  Capricorn  or  at 
vs,  the  Sun  will  appear  to  be  verti¬ 
cal  to  the  northern  Terreftrial  Tropick 
or  TC,  becaufe  a  right  Line  drawn 
from  S  to  vs,  will  crofs  the  Surface  of 
the  Earth  at  T.  So  when  the  Earth 
is  at  t,  the  Sun  will  appear  vertical 


(*)  The  north  Pole  of  the  Equator  is  called  other-*, 
wife  the  Ar click,  becaufe  it  is  near  the  Conftellations 
called  the  great  and  little  Bears;  the  Greek  Word 
’'Apjsr©-  fignifying  a  Bear-,  and  hence  the  fouthern 
PoU  is  filled  the  Antartlick,  as  being  oppoftte  to  the 
Ar  Slick. 


D 
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Chap.  III.  to  the  Terreftrial  Equator  or  E 

becaufe  a  right  Line  drawn  from  S  to 
T  will  crofs  the  Surface  of  the  Earth 
in  a  Point  of  E  Qj  for  in  this  Pofi- 
tion  of  the  Earth  the  Line  S  r  is 
to  be  conceived  perpendicular  to  the 
Axis  A  B.  Thefe  Particulars  being 
premifed  and  apprehended,  it  will  be 
eafy  to  apprehend  how  the  various 
Length  of  Day  and  Night,  and  the 
various  Seafons  of  the  Year  are  pro¬ 
duced  by  the  Annual  Motion  of  the 
Earth. 

Suppofe  then  the  Earth  to  be  at 
The  Ver-  the  Sun  (as  is  afore  obferved,  Sedt. 
®oSUI'  L)  will  appear  at  t>  and  fo  in  one 
flamed  by  of  the  Equinoctial  Points,  and  in  the 
the  Annual  Middle  between  the  Poles  of  the 

'the Earth  A  and  and  confequently 

will  enlighten  from  Pole  to  Pole*, 
that  Hemifpherc  of  the  Earth  which 
is  oppofite  to  it.  Whence  Half  of 
the  Terreftrial  Equator  E  Q,  and  of 
every  Circle  parallel  thereunto,  will 
at  that  Time  be  enlightened  by  the 
Sun ,  and  Half  will  be  in  the  Dark» 
And  confequently  every  Place  on  the 
Earth  (forafmuch  as  it  lies  either  in 
the  Terreftrial  Equator ,  or  fome  Pa« 
fallcl  to  it)  being  carried  round  the 

Axis? 


7. 
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Axis,  of  the  Earth  in  an  uniform  Man-  chap,  iij; 
tier  by  the  diurnal  Motion  of  the 
Earth,  will  be  as  long  in  the  Light, 
as  in  the  Dark,  i.  e .  the  Day  and 
Night  will  be  then  equal  all  over  the 
Earth. 

The  Earth  being  moved  by  its  An¬ 
nual  Motion  from  &  to  vs,  the  Sun  VJe  ff 

.  7  Jon  of  the 

appears  then  to  us  to  oe  in  W here  Days  being 

is  its  greateft  Declination  northward,  longeft** 

a  j  c  .  .  .  ,  .  .  the  Sum- 

And  the  dun  being  in  this  Situation,  merseu 
Tis  evident,  that  the  Rays  of  the  Sun ,  fiice- 
which  enlighten  one  Half  of  the 
"Globe  of  the  Earth  at  a  Time,  reach 
beyond  the  north  Pole  B  to  L,  and 
at  the  fouth  Pole  reach  no  further 
than  F.  Whence  it  follows,  that  the 
Trad  of  the  Earth  within  the  north 
Tolar  Circle  KL,  at  this  Time  of  the 
Year  enjoys  Day -light  throughout 
the  whole  "Diurnal  Revolution  of  the 
Earth  5  and  on  the  contrary,  that  it 
is  continual  Night  throughout  the 
whole  Diurnal  Revolution  of  the  Earth, 


in  the  Trad  of  the  Earth  lying  within 
the  fouth  Tolar  Circle  EG.  It  fol¬ 
lows  alfo,  that  the  greater  Portions 
of  the  Parallels  to  the  Equator,  which 
lie  between  the  Equator  and  northern 
Tolar  Circle,  have  the  Light  of  the 

D  a  Sum 
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Chap.  III.  Sun  5  but  the  greater  Portions  of  fuch 
Parallels,  as  lie  between  the  Equator 
and  fouthern  ‘Polar  Circle,  have  not 
the  Light  of  the  Suns  and  the  Porti¬ 
on  of  the  Parallel,  which  is  or  is  not 
enlightened,  is  fo  much  the  greater 
or  leffer,  as  the  Parallel  is  more  or 
lefs  diftant  from  the  Equator ,  there 
being  exaftiy  one  Half  of  the  Equator 
always  enlightened?  and  the  other 
not.  And  hence  it  is,  that  in  this 
Pofition  of  the  Earth  in  the  firft  of 
Capricorn ,  when  the  Sun  feems  to  be 
in  the  oppofite,  viz.  firft  Degree  of 
Cancer ,  the  Days  are  longeft  in  the 
northern  Parts  of  the  Earth,  and  the 
Nights  fhorteft,  and  fo  it  is  Summer 
there.  Whereas  in  the  fouthern  Parts 
of  the  Earth,  the  Days  are  then  fhort- 
eft,  and  the  Nights  longeft,  and  fo  it 
is  there  Winter.  And  the  longeft 
Day  is  fo  much  the  longer,  as  the 
Place  is  more  remote  from  the  Equa¬ 
tor. .  But  to  fuch  as  live  on  the  Ter 
reftrial  Equator  it  felf.  Day  and  Night 
are  now,  and  throughout  the  whole 
Year,  equal  one  to  the  other,  for  the 
Reafcn  above-mentioned, 
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The  Earth  moving  from  vs  to  v> 
the  Sun  will  feem  to  move  from  $  to 
and  fo  will  appear  in  the  Celeftial 
Equator,  and  make  Day  and  Night 
equal,  as  when  the  Earth  was  at  the 
oppoftte  Point  A,  for  the  like  Rea* 
fons.  In  like  manner  the  Earth  mo¬ 
ving  from  t  to  the  Sun  will  feem 
to  move  from  ~  to  vs,  where  it  is  in 
its  great  eft  fouthern  Declination.  And 
confequcntly  at  this  Time  of  the 
Year,  the  like  Ehmomena  will  happen 
to  the  Inhabitants  of  the  fouthern 
Hemifphcre  of  the  Earth,  as  happened 
to  thofe  of  the  northern  Hemifphere, 
when  the  Earth  was  in  vs  ;  and  the 
like  Ehrenomena  will  be  in  the  nor¬ 
thern  Hemifphere,  as  were  afore  in  the 
Southern. 

Having  thus  (hewn,  that  the  fame 
Ehrenomena,  as  to  the  Length  of  Day 
and  Nkrht,  and  fo  as  to  the  various 
Seafons  of  the  Year,  will  arife  from 
the  Annual  Motion  of  the  Earth  round 
th zEcliptick,  as  from  that  of  the  Sun , 
at  the  four  Cardinal  Points  of  the  Ec- 
liptick,  viz.  the  two  Equinoctial,  and 
the  two  Solftitiai  Points ;  it  is  obvi¬ 
ous,  that  the  fame  Ehrenomena  will 
hkewife  happen  at  any  the  intermedi- 
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ate  Points  of  the  Ediptickj  from  the 
Motion  of  the  one  as  well  as  of  the 
other,  as  to  the  Increafe  and  Decreafe 
of  Day  and  Night,  and  confequently 
as  to  the  Difference  of  Seafons. 

As  the  different  Length  of  Day  and 
Night,  and  the  different  Seafons  at 
different  Times  of  the  Year  are  5 Phe¬ 
nomena*,  which  efcape  no  ones  Obfer- 
vation,  and  have  been  already  ac¬ 
counted  for  5  fo  there  are  other  cPh£~ 
nomena  of  the  Sun,  which  are  not  fa 
eafily  to  be  obferved,  and  therefore 
are  taken  Notice  of  only  by  the  more 
curious  in  thefe  Matters.  Such  is  the 
different  Difiance  of  the  Sun  from  the 
Earth  at  different  Parts  of  the  Year ; 
as  alio  its  appearing  of  a  different 
Magnitude ,  and  its  feeming  to  move 
at  a  different  Rate .  For  as  the  Suns 
Diameter  appears  idler  about  the 
Middle  of  June,  and  greater  about 
the  Middle  of  December ,  fo  the  Sun  is 
more  diftant  from  us  in.  our  Summer, 
than  in  -our  Winter?  and  alfo  fee  ms 
to  move  flower  in  the  former,  than 
in  the  latter;  infomuch  that  it  takes 
up  about  eight  Days  more  in  its  Teem¬ 
ing  to  pafs  from  the  Vernal  to  the 
Autumnal  Equinox ,  than  in  its  feern- 
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ing  to  pafs  from  the  Autumnal  to  the  Chap.  in. 
Vernal;  although  in  both  Intervals 
of  Time  it  feems  to  pafs  over  but  an 
equal  Portion  of  the  Ecliptick,  name¬ 
ly,  juft  Half.  Thefe  Fhrenomena  of 
the  Sun ,  as  they  depend  one  on  the 
other,  fo  may  be  all  folvcd  by  the 
Annual  Motion  of  the  Earth,  in  an 
Elliptical  Orbit ,  round  the  Sun  placed 
in  one  of  the  (*)  Focus's  of  the  El- 
lipfis,  as  is  illuftrated.  Fig.  7,  where 
the  Circle  reprefents  the  E clip  tic k9 
the  Elliplis  reprefents  the  Orbit  of  the 
Earth,  S  the  Sun  placed  in  one  of  the 
Focus's  of  the  faid  Elliplis.  Now 
about  the  Middle  of  June  the  Sun  ap¬ 
pears  to  us  in  the  Beginning  of  Can - 
cery  and  confequently  the  Earth  is  in 
the  Beginning  of  Capricorn ,  and  fo  at 
the  Point  A  of  its  Elliptical  Orbit , 
that  is,  at  its  (f)  Aphelium  or  greateft 
Diftance  from  the  Sun ;  whence  the 

Sun 


(*)  In  Fig.  6.  the  Sun  is  placed  in  the  Center,  not 
one  of  the  Focus’s,  only  for  more  Conveniency  fake  in 
drawing  the  Figure.  It  may  be  eafily  conceived  to  be 
in  the  Focus  next  to  the  Sign  of  go,  where  it  ought 
to  be  ftridtly. 

(f)  What  is  here  called  the  Aphtlium  and  Periheli- 
Ktn,  is  by  fucb,  as  follow  the  Hypothecs  of  the  Sun's 
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chap.  ill.  Sun  appears  then  lefs  to  us.  About 
the  Middle  of  ‘December ,  the  Sun  ap¬ 
pears  to  us  in  the  Beginning  of  Capri- 
corny  and  confequently  the  Earth  is 
then  in  the  Beginning  of  Cancer ,  that 
is,  at  the  point  P  of  its  Elliptical  Or¬ 
bit,  and  fo  at  its  5P eriheliuni,  or  lead: 
Diftance  from  the  Sun  j  which  there¬ 
fore  appears  to  us  then  greater.  Fur¬ 
ther,  as  the  Line  drawn  from  v  to 
£2  through  the  Center  of  the  Sun  S, 
divides  the  Ecliptick  into  two  Halves, 
fo  it  unequally  divides  the  Orbit  of 
the  Earth  5  the  greater  Segment  where¬ 
of  anfwers  to  the  Ex  Signs  of  the 
Ecliptick,  which  the  Earth  gaffes  un¬ 
der  between  the  V ernal  and  Autumnal 
Equinox  5  and  the  leffer  Segment  an¬ 
fwers  to  the  other  fix  Signs  of  the 


|eal  Annual  Motion,  called  the  Apogee  and  Perigee  ; 
and  thefe  fuppofe  the  S^;z  to  move  Annually  round  the 
Earth  in  an  Eccentrical  Circle,  which  comes  much  to 
the  fame  as  an  Elliptical  Orbit.  The  Aphelium  and 
Perihelium  are  not  always  in  the  fame  Points  of  the 
"Edit tick,  but  move  a  little  and  a  little  forwards  ac¬ 
cording  to  the  Series  of  the  Signs.  The  former  is  at 
prefen t  reckoned  about  the  7th  Degree  of  Capricorn , 
and  the  latter  about  the  7th  Degree  of  Cancer.  They 
are  both  Words  derived  from  the  Creek  Language., 
and  therein  of  the  Importance  above  fpecified. 

Ecliptick 5 
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Eclipticky  which  the  Earth  paffes  un-  Chap,  nr: 
dcr  between  the  Autumnal  and  Vernal 
Equinox.  Whence  it  comes  to  pafs, 
that  the  Earth  taking  up  more  Time 
to  go  along  the  greater  Segment  of  its 
Orb,  than  the  Idler,  the  Sun  feems 
to  take  up  more  Time,  and  confe- 
quently  to  move  more  (lowly,  in 
palling  along  the  fix  Signs  of  the  Eclip- 
ticky  which  it  ieems  to  pals  thro'  between 
the  Vernal  and  Autumnal  Equinox ,  than 
it  does  in  palling  along  the  other  fix 
Signs  of  the  Eclipticky  which  it  feems  to 
pals  thro'  between  the  Autumnal  and 
Vernal  Equinox. 

As  the  Time  of  the  Earth's  Annual  n. 
Motion  from  any  Point  of  the  Eclip-  T^e 
tick  to  the  fame  again,  is  computed 
365  Days,  5  Hours,  and  49  Minutes ;  Annual 
fo  the  Time  of  the  Earth’s  Motion 
from  the  Vernal  to  the  Autumnal  hr  Year, 
Equinox ,  is  computed  186  Days,  be- 
fides  fome  odd  Hours  and  Minutes; 
and  from  the  Autumnal  Equinox  to 
the  Vernal  178  Days,  belides  fome 
odd  Hours  and  Minutes.  So  that  the 
Difference  between  thefe  two  Inter¬ 
vals  of  Time  is  ( as  afore  has  been 
oblerved)  about  eight  Days. 


But 
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Chap.  III.  But  there  are  two  Difficulties,  which 

are  to  be  removed.  One  is  in  rcfe- 

The  Sun.  rence  to  what  has  been  faid  concern- 
w^yhotter  ing  the  Su?is  being  more  diftant  from 
the  Earth  in  Summer  than  in  Winter. 
For  iince  the  Sun  is  the  Fountain  of 
Heat  as  well  as  Light  to  the  Earth,  it 
may  be  asked,  how  it  comes  to  pals, 
that  the  Sun  is  hotter  to  us  in  Summer 
than  in  Winter  j  if  fo  be  it  be  further 
from  us  in  the  former  than  in  the 
latter.  Now  this  Difficulty  will  be 

removed  by  confidering,  that  the  Sun 
(or  any  other  Body  of  Fire)  feds 
more  or  lefs  hot  to  11s,  not  only  as  it 
is  nearer  or  further  from  us>  but  alfo 
as  its  Rays  come  more  or  lefs  diredly 
to  us.  Whence  though  the  Sun  be 

farther  from  us  in  Summer  than  in 
Winter,  yet  becaufe  its  Rays  are  much 
more  nearly  perpendicular  to  us  in 
the  former  than  in  the  latter,  there¬ 
fore  it  is  hotter  to  us  in  the  former 
than  in  the  latter  Seafon.  That  the 
Rays  of  the  Sun  fall  more  nearly  per¬ 
pendicular,  or  more  diredly  upon  us 
in  the  Summer  than  in  Winter,  is 
obvious  to  infer  from  Fig.  6.  For 
when  in  Summer  the  Earth  is  in  the 
Beginning  of  y? ,  and  confequently  the 

Sun 
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Sun  appears  to  be  in  the  Beginning  of  Chap,  in 

the  Sun  is  then  in  a  perpendicular 
Line  to  T,  or  the  Rays  of  the  Sun 
then  fall  perpendicularly  on  the  Ter- 
reftrial  Tropick  T  C5  and  therefore, 
although  the  Earth  be  about  that 
Time  in  its  Aphelium  or  greateft  Dis¬ 
tance  from  the  Sun ,  yet  the  Sun  is 
then  hotteft  to  us  in  thefe  Parts  of 
the  Earth  north  of  the  faid  Tropick . 

But  as  the  Earth  moves  from  the  Be¬ 
ginning  of  vs  towards  t  and  S>,  fo 
the  Perpendicular  from  the  Sun  to  the 
Earth  mdves  from  T  towards  M  N 
the  Southern  Tropick,  fo  that  the  Sun 
is  exa&ly  perpendicular  to  N  M  when 
the  Earth  is  in  the  firft  of  or  at 
the  Winter  Solftice.  Wherefore,  al¬ 
though  the  Earth  be  about  that  Time 
in  its  Perihelium  or  leaft  Diftance  from 
the  Sun ,  yet  the  Sun  is  not  then  fo  hot 
to  us,  becaufe  its  Pvays  fall  more  ob¬ 
liquely  5  as  is  evident  by  fuppofing  a 
right  Line  drawn  from  the  Sun  to  the 
point  T  in  that  Fofition  of  the  Earth 
at  s>. 

The  other  Difficulty  is  in  reference  13. 
to  the  Annual  Motion  of  the  Earth  fhe 
round  its  Orbit .  For  fuch  a  Motion  the  fifths 

feems  inconfiftent  with  the  Earth  s  place  in 
'  -  <  retaining  its Manual 
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retaining  always  the  fame  Situation  in 
Rcfped  to  the  fixed  Stars.  But  it  is 
to  be  Jknowm,  that  the  Circle  of  the 
Earth's  Orbit  is  fo  very  little  in  He¬ 
lped  of  the  Sphere  of  the  fixed  Stars, 
that  the  Earth’s  changing  its  Place  in 
the  laid  Orbit  by  its  Annual  Motion, 
makes  no  fenfible  Change  of  the 
Earth’s  Situation  in  Rcfped  of  the 
fixed  Stars.  In  whatever  .Point  of  her 
Annual  Orbit  the  Earth  is,  its  Axis 
and  Equator  ( being  each  every  where 
Parallel  to  itfelf )  will,  if  produced, 
fall  on  the  fame  fixed  Stars  as  to  our 
Scnfe,  or  fo  far  forth  as  we  can  dif- 
cern  by  our  Sight  5  and  consequently 
all  the  Reft  of  the  fixed  Stars  (foraf- 
much  as  they  retain  the  fame  Situa¬ 
tion  among  themfelves )  will  (  f )  re¬ 
tain  the  fame  Situation  in  Rcfped  of 
the  Celeflial  Equator  and  Tales  $  the 
Celeftial  Equator  being  always  diredly 
over  the  Terrefirial7  and  the  Celef¬ 
tial  Tales  being  always  diredly  in  a 
right  Line  with  the  Toles  of  the 
Earth. 


(t)  Excepting  the  Change  mentioned,  ,Ghap.  7. 
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of  the  Sun. 

Thefe  Difficulties  being  removed, 
the  only  ‘Phenomenon  which  remains 
here  to  be  taken  Notice  of,  is  that 
commonly  called  the  Eclipfe  of  the 
Sun ,  but  which  ought  to  be  called  the 
Eclipfe  of  the  Earth.  For  the  Word 
Eclipfe  does  in  the  Greek  Tongue  fig- 
mfie  a  Deficiency  5  and  it  is  ufed  in 
this  Cafe  to  fignify  particularly  that 
‘Deficiency  of  Light ,  which  feems  in¬ 
deed  to  us  to  be  in  the  Sun>  but  in 
reality  is  fuch  only  in  Refped  of  the 
Earth.  For  the  Sun  is  the  Fountain 
of  Light  to  this  our  Solar  Syftem;  and 
confequently  not  receiving  its  Light 
by  the  Irradiation  of  any  other  Body 
upon  it,  but  having  its  Light  in  it 
felf,  cannot  fufFer  any  fuch  Defedt  of 
Light  truly  and  really.  Its  Light  may 
indeed  be  intercepted  or  hindred  from 
coming  to  us  by  the  Interpofition  of 
feme  opacous  Body  between  Us  and 
the  Sun.  But  then  it  is  the  Earthy  on 
which  we  arc,  not  the  SiiUy  that  is 
deficient  of  Light,  or  in  an  Eclipfe  9 
and  the  opacous  Body,  whofe  Inter¬ 
pofition  between  the  Sun  and  Earth, 
caufes  the  Earth  to  be  thus  in  an 
Eclipfe,  is  rhe  Moon.  Wherefore  the 
Explanation  of  this  Phenomenon  de- 

pending 
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chap.lIL  pending  on  the  Motion  of  the  Moon, 
it  will  be  requifite  to  fpeak  lirft  of 
that  5  after  which  I  (hall  in  a  diftinft 
Chapter  explain  the  Eclipfes  both  of 
the  Sun  (as  it  is  commonly  called): 
and  alfo  of  the  Moon, 


CHAP. 
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Moon. 


to  the  Chap.  IV# 
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~\H  E  Moon  is  a  feconaary  Planet, 


forafmueh  as  fhe  moves  round 
the  Earth  primarily  and  immediately  5 
and  round  the  Sun  only  in  a  fecondary 
Manner,  viz.  as  fine  moves  round  the 
Earth,  which  moves  round  the  Sun, 

A  Period  or  fingle  Revolution  of 
the  Moon  round  the  >  Earth  from  aiiy 
Point  of  the  Zodiack  to  the  fame,  is 
called  the  Moon  s  (*)  Periodical  Month  5 
and  coniifis  of  27  Days,  7  Hours,  arid 
3  Quarters.  .% 

The  Time  from  one  Synod  or  Con- 
jundion  of  the  Sun  and  Moon  to 
another,  is  called  the  Moon's  (*)  Sy¬ 
nodical  Month,  and  confifts  of  29 
Days,  1 2 a.  Hours. 


1 . 

The  Moon 
a  feconda¬ 
ry  Rlamt» 


2. 

A  Periodic 
cal  Month 9 
what. 


3  * 

A  Synodic 
cal  Month , 

what. 


(**)  The  Words  Teriod  and  Synod  are  both  of  Greek 
Extraction,  the  former  denoting  a  going  Round  a 
Thing,  the  latter  a  Meeting  together  of  two  or  more 
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The  Reafon  of  the  Synodical  Month 
being  lb  much  longer  than  the  Verio- 
dical,  is  illuftrated  Fig.  8,  where  the 
Circle  S  denotes  the  Sun,  the  Circle 
T  6  the  Orbit  of  the  Earth,  T  the 
Place  of  the  Earth  in  the  laid  Orbits 
the  Circle  M  >  the  Orbit  of  the 
Moon ;  M  and  m  two  feveral  Places  of 
the  Mooii  in  her  Orbit ,  the  cuter- 
moft  and  greateft  Circle  the  Zodiack. 
Now  let  the  Earth  T  be  fuppofed  in 
the  firft  of  Libray  and  the  Moon  to  be 
in  her  Orbit  at  M  (in  a  right  Line 
between  the  Earth  and  the  Sun,  and 
fo)  in  Coniun&ion  with  the  Sun  in 
the  firft  of  Aries .  The  Moon  moving 
thence  Eaftward,  or  according  to  the 
Series  of  the  Signs,  after  27  Days  and 
7  Hours  and  45  Minutes,  appears  to 
us  again  in  the  firft  of  Ariesy  i.  e. 
at  the  point  M  of  her  own  Qrhity  in 
the  fecond  Pofition  of  the  Earth.  For 
in  the  mean  while  the  Earth  has  alfo 
moved  aknoft  a  whole  Sign  Eaftward, 
m.  almoft  to  the  End  of  Libra .  And 
hence  the  Moon  M,  though  come  a- 
gain  to  the  firft  of  Aries ,  is*  almoft  a 
whole  Sign  W  eft  ward  of  the  Sun.  This 
is  reprefented  by  the  two  prick'd  Lines, 
whereof  that  from  M  (in  the  fecond 

Pofition 
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Pofition  of  the  Earth  to  t  reprefents  CbaP-  W* 
how  the  Moon  appears  then  to  us  in 
the  Firft  of  Aries ,  while  the  other 
Line  from  m  through  S  to  the  End 
almoft  of  t  reprefents  how  the  Sun 
appears  at  the  fame  Time  to  be  almoft 
out  of  Aries ,  and  fo  almoft  a  whole 
Sign  Eaftward  of  the  Moon.  Where¬ 
fore  the  Moon  muft  ftill  move  fo  much 
further,  viz.  from  M  to  m  in  her 
own  Orbit ,  before  Ihe  will  be  in  Con¬ 
junction  again  with  the  Sun.  In  going 
of  which  to  overtake  the  Sun,  is  taken 
up  the  Time,  whereby  the  Synodical 
Month  exceeds  the  ‘Periodical,  viz*  z 
Days,  5  Hours. 

It  is  the  Synodical  Month,  which  is 
principally  made  Ufe  of  in  Computa-  rfosyno* 
tion  of  Time.  Forafmuch  as  the  fe-  ffnth  0j? 
veral  Parts  of  this  Month  are  fenfibly  chief 
to  be  diftinguifhed  by  the  fe  veral  Pha -  &ar(l' 
fes  or  Appearances  of  the  Moon,  re- 
fpeftively  belonging  thereunto. 

The  feveral  Phafes  of  the  Moon  5; 
are  accounted  for  thus.  The  Moon  The  feve~ 
is  conceived  to  be  an  opacous  Body,  T0a^^fm 
i.  e.  a  Body  which  receives  its  Light  accounted 
from  the-  Sun.  It  is  alfo  fpherical,  for* 
and  confequently  has  always  one  Half 
of  it  enlightened,  namely,  that  Hemi- 
!  E  fphere 
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fphcre  which  is  towards  the  SunJ 
Now  from  this  Hemifphere  being 
feen  by  us,  fometimes  more,  fomctimes 
lefs  of  it,  arife  the  feveral  Phafes 
of  the  Moon ;  for  the  better  Under- 
handing  whereof  it  is  to  be  further 
obferved,  that  although  the  Moon  be 
a  fpherical  Body,  yet  the  enlightened 
Portion  of  it,  which  is  feen  by  u s, 
appears  by  Rea  Ton  of  its  Diftance  as 
if  the  Moon  had  a  plain  Surface.  All 
which  is  illuftrated,  Fig.  9?  where  S 
denotes  the  Sun,  T  the  Earth,  OTR 
Part  of  the  Earth*  s  Orbit ,  ACKG  the 
Orbit  of  the  Moon,  on  the  feveral 
more  remarkable  Points  whereof,  viz. 
A,  B,  C,  D,  K,  F,  G,  H,  is  repre- 
fented  the  Moon  with  its  enlightened 
and  darkened  Hemifphere  5  and  at 
each  Point  fo  much  of  the  enlightened 
Hemifphere,  as  is  within  the  Circle 
ACKG,  is  feen  by  us  5  but  it  ap¬ 
pears  to  us,  not  as  it  is  there  repre¬ 
sented,  (/.  e.  not  as  a  Portion  of  an 
Hemifphere,)  but  as  a  Portion  of 
fome  plain  circular  Surface,  as  is  re- 
ptefented  by  the  feveral  little  circular 
Draughts  rcfpectively  adjoining.  This 
being  premifed,  *tis  evident  from  the 
Paid  Figure  the  9th,  that  the  Moon 

being 
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being  A,  all  its  enlightened  Hemi-  Chap.lW; 
fphere  is  towards  the  Earth,  and  feen 
by  Us,  whence  the  Moon  appears 
to  ns  with  a  full  Orb,  (7.  e .  with  a 
plain  circular  Surface  all  enlightened,) 
which  Phafis  or  Appearance  is  there¬ 
fore  ftiled  the  Full  Moon .  The  Moon 
being  moved  to  B,  "tis  evident,  that 
only  fome  Part  of  its  enlightened 
Hemifphere  will  be  towards  the  Earthy 
and  fo  feen  by  us  9  whence  the  Moon 
will  appear  like  a  (*)  plain  circular 
Surface,  not  fully  enlightened*  but 
fomewhat  defective  of  Light  on  that 
Side  which  is  from  the  Sun,  and  con- 
fequently  will  appear  gibbous.  The 
Moon  being  moved  to  C,  jud  Half 
of  its  enlightened  Hemifphere  will  be 
towards  the  Earth,  and  feen  by  Us : 
whence  the  Moon  will  appear  then 
with  an  half  Orb,  or  with  a  femi- 
circular  Surface.  The  Moon  being  mo¬ 
ved  to  D,  a  very  little  Portion  of  its 
enlightened  Hemifphere  will  be  feen 
by  Us,  and  this  will  appear  horned* 
the  Horns  bending  from  the  Sun,  and 


(*)  Hence  the  Face  of  the  Moon  is  called  Diftusl 
refembling  a  flat  round  Difh. 

E  *  fo 
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fo  (*)  weftward.  The  Moon  being 
come  to  K,  none  of  its  enlightened 
Hemifphere  will  be  towards  the  Earth, 
and  fo  the  Moon  will  not  be  feen  by 
us,  and  then  it  is  laid  to  be  New 
Moon  ;  becaufe  the  Moon  will  a  little 
appear  a-new  in  F,  and  that  again 
horned,  the  Horns  now  likewife  bend¬ 
ing  from  the  Sun,  and  fo  (*)  eaftward. 
After  which  the  Moon  will  appear  at 
G  with  an  half  Orb  again,  (as  at  C  5) 
and  at  H  gibbous  again,  (as  at  B  3)  and 
fo  will  proceed  to  A,  where  it  will  be 
again  Full  Moon.  And  fo  the  Moon 
will  have  undergone  her  feveral  Pha- 
fes  3  which  though  they  fomewhat  va¬ 
ry  every  Day,  nay  every  Hour  3  yet  are 
ufually  taken  Notice  of,  and  diftingui- 
fhed  only  in  the  fore-mentioned  Points, 


(**)  Hence  the  memorial  Verfe* 

(ira  cavum  Veter'ts  complebit ,  L&va  Recentis ,  i.  e. 
when  the  Homs  or  Hollow  of  the  Moon  appear  Eaft- 
ward,  or  on  the  left  hand  as  we  look  at  it,  then  the 
Moon  is  Increafing ;  and  this  Appearance  of  the  Moon 
is  to  be  feen  only  in  the  Evening  or  former  part  of  the 
Night,  a  little  after  its  change.  But  when  the  Horns 
or  Hollow  of  the  Moon  appear  Wejiward ,  or  on  the 
right  hand  as  we  look  at  it,  then  the  Moon  is  Becreafmg •> 
and  this  Appearance  of  the  Moon  is  to  be  feen  only  in  the 
latter  part  of  the  Night  or  towards  Morning,  a  little 
before  its  Change, 


Hence 
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Hence  the  remarkable  Phafes  of  the  chaP- 
Moon  arc  five ;  whereof  the  two  prin- 
cipal  are  the  New  and  the  Full  Moon.  rhere- 
The  three  other,  viz.  the  Gibbous ,  markable 
Half. \  and  Horned  Moon,  occur  both  ^f^oon 
between  the  New  and  Full  Moon,  and  five, 
alio  between  the  Full  and  New  Moon  3 
only  in  a  different  Order.  Between  the 
New  (which  is  alfo  called  the  Change ) 
and  the  Full,  the  Moon  is  firft  horned, 
then  halved,  and  lafily  gibbous ;  where¬ 
as  between  the  Full  and  Change,  (he 
is  firft  Gibbous,  then  Halved,  and  laftly 
Horned. 

When  the  Moon  is  thus  Horned,  or 
a  little  before  and  after  the  New  Moon,  The  faint 
{viz.  when  the  Moon  is  at  the  Points  is 
D  and  F,)  befides  its  bright  Horns,  the  feen  in  the 
Moon  has  a  faint  Light,  whereby  all  wholefif 
the  Reft  of  its  Difcus  is  rend  red  dif-  Moon,  1 
cernablc.  This  faint  Light  has  been  be¬ 
thought  by  fome  to  be  the  Moon s  Na-  ^fierlts 
itive  proper  Light  3  but  is  now  general-  change * 
Uy  hippo  fed  by  the  learned  in  Aftrono- 
imy  to  be  no  other  than  a  Reflection  arifi. 

•of  the  Sun's  Rays  upon  the  Moon, 

Ithe  Earth's  Pofition  being  fuch  at 
this  Time,  as  very  well  fuits  to  fuch 
a  Pvefleftion,  as  may  be  feen,  Fig.  9* 

And  this  Suppofition  is  rendered  (till 

E  3  *  more 
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more  probable,  becanfe  that  as  foon  as 
the  Moon  is  moved  beyond  the  Limits 
of  fuch  a  Refkdion  from  the  tarth, 
the  forementioned  faint  Light  ceafes. 

What  has  been  afore  obferved  of 
the  Sun,  is  alfo  obferved  by  the  Curi¬ 
ous  of  the  Moon  5  namely,  that  in 
one  Part  of  her  Orbit  fhe  appears 
leffer,  and  ( 'ceteris  paribus)  flower  5  in 
the  oppefite  Part  bigger  and  fwifter. 
Which  Ph£nomerna  may  be  folved  af¬ 
ter  the  like  manner,  as  are  the  like 
Ph£nomena  of  the  Sun ;  viz.  by  the 
Moons  Motion  in  an  elliptical  Orbits 
having  one  of  its  Focus's  in  the  Cem 
ter  of  the  Earth.  Accordingly  this 
may  be  illuftrated  by  Fig.  7,  fuppo- 
ilng  the  Ellipfis  A  P  (which  there  re- 
prefents  the  Orbit  of  the  Earth)  to  re- 
p relent  the  Orbit  of  the  Moon  and 
the  Circle  S  (which  there  reprefents 
the  Sun)  to  reprefent  the  Earth.  For 
then  A  will  reprefent  the  Moon's  A- 
pogee  or  great  eft  Diftance  from  the 
Earth,  when  fhe  will  appear  ldferj 
and  P  her  ‘Perigee  or  leaft  Diftance, 
when  confequently  fhe  will  appear 
greater.  And  becaufe  fhe  is  longer  in 
palling  the  greater  Segment  of  her 
Orbit  between  her  Apogee  and  that  Fo¬ 
cus 
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cus  of  her  Orbit ,  which  is  in  the  Cen-  Chap.  xv. 
ter  of  the  Earth,  than  the  leffer  Seg- 
ment  between  the  laid  Focus  and  her 
5 Verigee ;  therefore  file  will  appear  to 
move  flower,  while  file-  paffes  along 
that  Half  of  the  Zodiack ,  which  an- 
fwers  to  the  greater  Segment  of  her 
Orbit  5  and  fwifter,  while  file  paffes 
the  other  Half  of  the  Zodiack ,  an- 
fwering  to  the  leffer  Segment  of  her 
Orbit . 

Among  the  Thcenomena  of  the  Moon 
more  obvious  to  our  Senle,  there  re¬ 
mains  only  the  Eclipfe  of  the  Moon 
to  be  fpoken  of,  which  fhall  be  ex¬ 
plained  in  the  following  Chapter. 


CHAP. 


Chap.  V, 


Of  the 


Eclipses  of  the  Sun  and 
Moon. 


i. 

^wEdipfe 
oj  the  Sun 
and  Mocn9 
what. 


THE  Eclipfcs  of  the  Sun  and 
Moon  are  here  (poken  of  toge¬ 
ther,  becaufe  as  they  arife  from  like 
Caufes,  fo  are  they  to  be  explained 
much  after  the  fame  Manner.  For  it 
is  to  be  remembred,  that  it  has  been 
afore  (*)  obferved,  that  what  is  com* 
moniy  called  the  Eclipie  of  the  Sun-, 
is  in  reality  the  Eclipie  of  the  Earth . 
Wherefore,  the  Earth  and  Moon  be¬ 
ing  both  opacous  Bodies,  which  re¬ 
ceive  Light  from  the  Sun,  an  Eclipfe 
of  the  Earth  (commonly  called  an 
Eclipie  of  the  Sun)  is  no  other  than  a 
Deficiency  of  Light  on  the  Earth,  by 
the  Moon's  coming  between  the  Earth 


and  the  Sun,  fo  as  to  hinder  the  Rays 
of  the  Sun  from  falling  on  the  Earth  5 
as  an  Eclipfe  of  the  Moon  is  a 
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Deficiency  of  Light  in  the  Moon,  by  ChaP-  v. 
:he  Earth's  coming  between  the  Moon 
land  Sun,  fo  as  to  hinder  the  Kays  of 
the  Sun  from  falling  on  the  Moon. 

Hence  it  is  evident  from  Fig.  9,  2. 

that  all  Eclipfes  of  the  Earth  happen 
at  the  Change  of  the  Moon,  becaufe  Meont 
then  only  it  is  that  the  Moon  comes  when  hap- 
between  the  Earth  and  the  Sun  5  and  ?en' 
ail  the  Eclipfes  of  the  Moon  happen  at 
the  Full  of  the  Moon,  becaufe  then 
only  'tis  that  the  Earth  can  come  be¬ 
tween  the  Moon  and  the  Sun. 

It  is  to  be  fhewn  further,  for  what  3- 
Reafons  there  is  not  an  Eclipfe  of  the  J/5^ry 
Earth  at  every  Change,  but  only  at  change  or 
Come  certain  Changes  of  the  Moon  j  Ful1  °f  !ht 
nor  an  Eclipfe  of  the  Moon  at  every  oniy  at 
Full,  but  only  at  fome  certain  Full fome  cer" 
Moons.  It  is  then  to  be  known,  that tain  0nes' 
the  Orbit  of  the  Moon  croffes  the 
Ecliftickj  fo  as  to  make  an  Angle  of 
5  Degrees  Inclination.  The  Points 
where  the  Moon  croffes  the  Ecliptick? 
are  called  the  Nodes  of  the  Moon ,  and 
are  denoted,  Fig .  10,  by  thefe  Chara¬ 
cters  Q  and  j  the  former  of  which 
is  called  the  ‘Dragons  Head ,  the  latter 
the  Dragons  Tail.  The  Moon  croffes 
the  Ecliptick  at  the  Dragons  Head, 

when 
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Chap.  V.  when  fhe  is  entring  on  that  Part  of 
her  Orbit,  which  inclines  northward 
from  the  Eciiptick  5  and  fhe  -  croffes 
the  Dragons  Tail,  when  fhe  is  en¬ 
tring  on  that  Part  of  her  Orbit ,  which 
inclines  Southward  from  the  Eciiptick . 
Now  the  Nodes  being  the  only  two 
Points,  where  the  Moon  crofies  the 
Eciiptick ,  hence  there  can  be  no  E- 
clipfe  of  the  Earth,  but  when  the 
Moon  happens  to  Change  in  or  near 
one  of  the  Nodes  5  becaufe  in  this 
Cafe  only,  the  Moon  at  her  Change 
comes  fo  between  the  Earth  and  the 
Sun,  as  to  intercept  the  Rays  of  the 
Sun,  and  keep  them  from  the  Earth. 
And  in  like  manner,  there  can  be  no 
Eclipfe  of  the  Moon,  but  when  the 
Moon  happens  to  be  at  Full,  in  or 
near  one  of  the  Nodes  5  becaufe  in 
this  Cafe  only,  the  Earth  comes  fo 
between  the  Moon  and  the  Sun,  as 
to  intercept  and  hinder  the  Rays  of 
the  Sun  from  falling  on  the  Moon. 

^  In  an  Eclipfe  of  the  Earth,  the 
jhe  sha -  Moon  by  intercepting  the  Rays  of 
dow?  inf  the  Sun,  calls  a  Shadow  on  the  Earth. 
the  sun  And  in  an  Eclipfe  of  the  Moon,  the 
and  Moon ,  Earth  by  intercepting  the  Rays  of  the 

Figure.  Sun,  calls  a  Shadow  on  the  Moon. 
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Thcfe  Shadows  are  of  a  (f)  conical 


Figure, 


growing 


narrower  and  nar¬ 


rower,  the  further  they  go  from  the 
Earth  and  Moon,  till  at  length  they 
end  in  a  Point,  and  fo  ceafe.  Were 
thefe  Shadows,  either  of  a  (*)  cylin¬ 
drical  Figure,  i.  e.  of  an  equal  Thick- 
nefs  all  along  5  or  of  a  ( * )  conical 
Figure,  but  inverted  the  other  Way, 
i.  e.  did  they  grow  thicker  and  thick¬ 
er,  the  further  they  are  extended, 
then  they  would  be  extended  in  infi¬ 
nitum,  But  now  Tis  certain,  that  the 
Shade  of  the  Earth  does  not  extend 
to  the  Orbit  of  the  primary  Planet 
Mars  5  forafmuch  as  when  the  Earth 
is  dire&ly  between  the  Sun  and  Mars , 
the  latter  is  not  eclipfed,  as  it 
mu  ft  necefiarily  be,  did  the  Shade  of 
the  Earth  reach  to  the  Orbit  of 
Mars . 

It  being  thus  demonftrable,  that  5* 
the  Shadow  of  the  Earth  ends  in  a  The  sun 
Point,  before  it  comes  to  the  Orbit  of  ^  1 

Mars  5  hence  it  is  alio  demonftrable  to  be  big- 
that  the  Sun  is  bigger  than  the  Earth  5  s/r  *j*a**r 

OO  the  tarth* 

ioralmuch  as  an  opacous  Body  can  t  and  t.  e 

Earth  'hate 

_____  — - — — — - — - — - * - -  the  Moon* 


(f)  As  in  Fig.  13. 

(**J  This  is  evident  from  Fig.  n.  and  12, 


caft 
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Chap.  V.  caft  fuch  a  conical  Shade,  but  when 
it  is  Idler  than  the  lucid  Body,  whofe 
Rays  it  intercepts.  For  if  the  opa- 
cous  Body  be  equal  to  the  lucid  Bo¬ 
dy,  then  the  Shadow  will  be  of  an 
equal  Thicknefs  all  along.  And  if 
the  opacous  Body  be  greater  than  the 
lucid  Body,  then  the  Shadow  will 
indeed  be  of  a  conical  Figure,  but  in 
an  inverted  Manner,  that  is?  fo  as 
that  the  conical  Shade  will  grow 
wider  and  wider,  as  it  goes  further 
and  further.  And  as  the  Sun  may  be 
thus  demonftrated  to  be  bigger  than 
the  Earth,  fo  the  Earth,  may  be  de¬ 
monftrated  to  be  bigger  than  the 
Moon  5  forafmuch  as  the  Moon  can 
be  totally  Eclipfed.  For  this  could 
not  be,  was  not  the  Cone  of  the 
Earth  s  Shadow,  even  in  that  Fart  of 
it  which  the  Moon  pafi'es  through  in 
a  total  Eclipfe,  bigger  than  the  Moon, 
though  it  be  Idler  than  the  Earth  it 
felf :  what  is  here  faid  is  illuftrated. 
Fig.  ii,  12,  13. 

6 .  The  Shadows  of  the  Earth  and 

The  Great-  Moon  being  thus  of  a  conical  Fi- 

Eclipfe  de-  gure,  lt  iS  obvious  that  an  Ecliple 
pn<u  in  either  of  the  Earth  or  of  the  Moon 
will  be  ( aeteris  paribus )  greater  or 

longer. 
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onger,  when  the  Moon  is  in  her 
Pergiee ,  than  when  fhe  is  in  her  Apo -  Moon's  be- 
?ee.  For  the  Moon  if  fhe  be  eclipfed  tn  her 
n  her  ‘Perigee ,  meets  with  a  thicker 
Part  of  the  Line  of  the  Earths  Sha- 
low,  than  if  fhe  be  Eclipfed  in  her 
dp  ogee ;  as  is  obvious  from  Fig.  13, 
vhcre  the  Line  PF  denotes  the  Moons 
Paflage  through  the  Shadow  in  her 
Perigee ,  and  the  Line  A  A  in  her  Apo - 
ree.  And  in  like  manner,  if  the  Earth 
>e  eclipfed  when  the  Moon  is  in  her 
Perigee ,  it  meets  with  a  thicker  Part 
)f  the  Cone  of  the  Moon's  Shade, 
han  it  docs  if  it  be  eclipfed  when 
he  Moon  is  in  her  Apogee  ;  as  is  ob- 
’ions  alfo  from  Fig .  13?  taking  the 
Circle  T  to  denote  the  Body  of  the 
doon ;  and  the  Line  P  P  to  denote 
he  Paflagc  of  the  Earth  through  the 
ihade  of  the  Moon  in  her  Perigee , 
ind  A  A  to  denote  the  like  in  the  Apo¬ 
gee  of  the  Moon. 

But  the  Variety,  that  is  obferved 
n  Refpcct  to  the  Greatnefs  and  du- 
ration  of  Eclipfes,  docs  principally  Mocn$v>iz 
triie  from  the  Moon's  being  then 
nore  or  lefs  diftant  from  a  Node  or  Nodes.  * 
he  EclipticL  Which  fhall  be  illuf- 

trated5 


/ 


a 


6z 

Chap.V. 
8 . 

An  Eclipfe 
of  the 

Moon,  To¬ 
tal  or  Par¬ 
tial. 

9- 

A  Central 
Edtpfe  of 
the  Moon, 
what. 


to. 

A  Central 
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0/ the  Eclipse^ 

ftrated,  firft  in  reference  to  the  Moon5 
then  in  reference  to  the  Earth. 

An  Eclipfe  of  the  Moon,  confide- 
red  as  to  its  Greatnefs ,  is  either  Totals 
when  the  whole  Moon  is  eclipfed  2 
or  ^Partialy  when  only  a  Part  of  it  is 
eclipfedi 

As  to  cDurationy  every  total  E- 
clipfe  holds  longer  than  any  partial 
One*  And,  as  fome  partial  Eclipfcs 
are  of  longer  Duration  than  other 
Partial,  fo  fome  total  Eclipfes  are  of 
longer  Duration  than  other  Totah 
Such  total  Eclipfes,  as  are  of  the 
longeft  Duration,  happen  when  the 
Moon  is  in  a  Node,  and  arc  called 
central  Eclipfes,  becaufe,  as  the  Moorl 
paffes  through  that  Sedion  of  the  Cone 
of  the  Earth's  Shadow,  which  meets 
with  the  Orbit  of  the  Moon,  the  Cen¬ 
ter  of  the  Moon  palfes  exadly  through 
the  Center  of  the  faid  Sedion  of 
Shadow. 

This  is  illuftrated,  Fig .  14,  where 
the  lhaded  Circle  reprefent£  the  Sedi¬ 
on  afore-mentioned  of  the  Earth's 
Shadow;  OM  the  Orbit  of  the  Moon, 
E  C  the  Ecliptick.  Tis  evident,  that 
the  Moon  in  this  Cafe  eroding  a  Dia¬ 
meter  of  the  lhaded.  Circle,  makes  the 

longeft 
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ongeft  Stay  fhe  can  make  ill  the  Sha-  Chap,  w 
flow  of  the  Earth,  and  this  Stay  is 
omputed  about  four  Hours  long, 
w  hereof  the  Moon  takes  up  one  Hour 
tom  her  Beginning  to  enter  into  the 
Shadow,  till  file  is  quite  immerged 
(herein  ;  two  Hours  more  fhe  con¬ 
tinues  quite  immerged,  palling  on 
jhrough  the  Shadow  5  and  the  fourth 
dour  is  taken  up  from  her  firft  Be¬ 
ginning  to  come  out  of  the  Shadow, 
ill  fhe  is  got  quite  free  of  it.  Whence 
py  the  Way  it  appears,  that  theWide- 
lefs  of  the  Shade  is  equal  to  about 
hree  Diameters  of  the  Moon. 

in  Fig.  15,  is  reprefented  a  total ,  1 W 
ut  not -central  Eclipfe  5  which  hap- 
ens  when  the  Moon  meets  with  the  central  £> 
hadow  of  the  Earth,  though  not  at  clfe  °f 
Node,  yet  at  a  fmall  Diftance  from  *  *  M°°n 4 
t.  And  as  it  is  obvious  from  the 
ame  Figure,  that  every  total,  but 
ot-central  Eclipfe  muft  be  of  a  fhorter 
Duration  than  a  central,  fo  it  is  alfo 
Dbvious  that  one  total,  but  not- 
cntral  Eclipfe  will  be  longer  than 
another,  in  Proportion  to  the  Moon's 
greater  or  lefs  Diftance  from  a  Node 
at  that  Time. 


rf 
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Chap.  v.  jn  Fig.  id'  is  reprefented  a  partial 
^  Eclipfe.  And  it  is  evident  from  the 
a  partial  fame  Figure*  that  as  any  total  Eclipfe 
Eclipfe  of  niufc  be  of  longer  Continuance  than 
the  Moon.  any  partial;  fo  one  partial  Eclipfe  is 

of  longer  Continuance  than  another* 
according  as  the  Moon  is  then  more 
or  lefs  diftant  from  a  Node.  It  is 
alfo  obvious*  that  the  longer  a  par- 
tial  Eclipfe  is,  fo  much  greater  is  it* 
i.  e .  fo  much  greater  Part  of  the 
Moon  is  darkned  or  pafles  through 
the  Shadow  of  the  Earth.  Hence  it  is 
ufual  to  conceive  the  Moon  s  Diame¬ 
ter,  as  divided  into  twelve  Parts,  cal¬ 
led  'Digits  5  by  which  the  Greatnefsof 
partial  Eclipfes  are  meafured  and  di- 
ftinguifhed;  they  being  faid  to  be  of 
fo  many  Digits,  as  there  are  fuch 
twelve  Parts  covered  by  the  Shadow 
of  the  Earth,  when  the  Eclipfe  is  at 
greateft. 

Tg  In  all  thefe  Eclipfes  of  the  Moon* 
oftheVe n-'fiic  enters  the  weftern  Side  of  the 
umbra  Shadow  with  her  eaftern  Side  ;  and 

TheUoon.  fo  it  is  her  weftern  Side  which  laft 
quits  the  eaftern  Side  of  the  Shadow* 
when  the  Eclipfe  ceafes.  But  now  as 
the  eaftern  Limb  or  Side  of  the  Moon 
draws  towards  the  Shadows  before 

it 
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fit  enters  the  thick  Shadow  it  felf,  and 
is  quite  darkened,  it  grows  more  and 
more  dim,  as  it  comes  nearer  and 
nearer  to  the  Shadow.  Which  Dim- 
nefs  arifes  from  a  Penumbra  or  Dusk- 
ifhnefs,  which  always  attends  fuch 
Shadows,  and  encompaffes  them  ail 
round,,  Thus  Fig .  17,  TUMR  re- 
prefents  the  Shadow,  (where  comes 
not  any  Part  of  the  Sun's  Light,) 
which  is  encompaffed  all  round  with 
the  Penumbra  U  T  P  M  R  N,  where 
only  fome  Part  of  the  Sun's  Light  is 
intercepted  by  the  Earth.  And  this 
Penumbra  is  more  dim  towards  T  U 
md  M  R  the  edges  of  the  perfed 
Shadow,  becaufe  the  Rays  of  a  leffer 
Portion  of  the  Sun,  and  To  fewer 
Rays  reach  thither  5  and  leis;  dim  to¬ 
wards  T  P  and  R  N,  where  more 
Rays  fall  5  and  beyond  which  Limit, 
ill  the  Rays  of  the  Sun  have  a  free 
Courfe. 

In  fome  Eclipfcs  the  Moon  quite  14." 
iifappears  in  the  perfed  Shadow.  At  TheMoo* 
>ther  Times  fhe  appears  even  in  the 
Vlidft  of  the  perfed  Shadow,  of  a  reddi/K 
eddifh  Colour  like  a  burnt  Brick.  Colo“r  w 
which  reddifh  Colour  is  fuppofed  to  clipfes,  ‘ 
fcrife  from  the  Rays  of  the  Sun,  ci- 

F  ther 
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Chap.  v.  ther  refraftcd  in  the  Atmofphere  a- 
¥  bout  the  Earth,  or  reflected  to  the 


Moon  by  Particles  flying  without  the 
Shadow  of  the  Earth  5  or  elfe  to  arife 
from  the  Illumination  of  the  Stars,  or 


all  thefe  Caufes  together. 


15. 

How  ma 


in  a  Year. 


There  happen  mod  Years  two  E~ 
clipfes  of  the  Moon  at  leaft.  For 
ziy  Eciipfes  there  being  two  Nodes,  wherein  the 

Moonufu -  Moon  crofles  the  Ecliptick ,  and  which 
ally  happen  move  contrary  to  the  Series  of  the 
Signs,  and  the  Earth  going  round  the 
Ec Uptick  every  Year  the  other  Way, 
or  according  to  the  Series  of  the 
Signs  5  hence  it  is  obvious,  that  the 
Earth  mud  meet  the  Moon's  Nodes 
every  Year.  If  therefore  it  happens 
then  to  be  Full  Moon,  there  mud  be 
a  central  Eclipfe.  If  it  be  not  then 
Full  Moon,*  but  more  than  ten  Days 
(and  more  than  fifteen  it  cannot  be) 
either  before  or  after  a  Full  Moon  $ 
yet  fo  great  is  the  Inclination  of  the 
Moon's  Orbit  to  the  Ec  Uptick,  and  fo 
great  is  the  Thicknds  of  the  Cone  of 
the  Earth's  Shadow,  that  the  Moon 
will  fcarce  mifs  going  through  fome 
Part  of  the  Shadow >  and  confequent- 
!y  there  will  be  at  leaft  a  partial  E- 
elipfev  But  if  the  Earth  happens  to  ] 

meet 
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meet  a  Node  of  the  Moon  on  the  ve-  V* 
ry  Day  of  a  New  Moon,  or  one  or 
two  Days  before  or  after,  (which  hap¬ 
pens  but  feldom)  in  this  Cafe  the  Moor! 
will  be  far  enough  to  avoid  the  Sha¬ 
dow  of  the  Earth,  both  in  the  forego¬ 
ing  and  alfo  following  Full  Moon  $ 
and  fo  there  will  be  no  Eclipfe  of  the 
Moon  that  half  Year.  And  this  may 
fuffice  in  Relation  to  the  Eclipfes  of" 
the  Moon, 

Proceed  we  now  to  the  Eclipfes  of  1 6l 
the  Earth,  which  are  commonly  cal-  ^nEtUpji 

led  Eclipfes  of  the  Sun,  forafmuch  as  Total or* 
the  Moon,  which  more  or  lefs  covers  Partial* 
the  Sun,  being  not  feen  by  us,  the 
Deficiency  of  Light  appears  to  our 
Sight  as  in  the  Sun  it  ielf.  Whence 
an  Eclipfe  of  the  Sun  is  diftinguifhed 
alfo  into  a  total  Eclipfe^ wherein  the 
Moon  covers  the  whole  Body  of  the 
Sun  .from  us  5  and  a  partial  Eclipfe, 
wherein  the  Moon  covers  only  a  Part 
of  the  Sun. 

But  it  is  to  be  well  obfetrved,  that  tfl 
although  an  Eclipfe  of  the  Sun  be  in 
reality  an  Eclipfe  of  the  Earth  5  yet  the  sum 
what  is  called  a  total  Eclipfe  of  the 
Suriy  is  not  to  be  conceived  as  in  rea¬ 
lity  a  total  Eclipfe  of  the  Earthy  or 

F  2  that 
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Chap.  V.  that  the  whole  upper  and  oppofite 
Hemifphcre  of  the  Earth  is  then  de¬ 
prived  of  the  Suns  Light,  as  in  a  To¬ 
tal  Eclipfe  of  the  Moon  is  the  whole 
oppofite  Hemifpherc  of  the  Moon. 
The  Rcafon  of  which  Difference  is 
this.  The  Earth  being  bigger  than 
the  Moon,  the  Cone  of  its  Shadow  is 
big  enough  to  involve  the  whole  op¬ 
pofite  Hemifphcre  of  the  Moon  in  its 
Darknefs.  Whereas  the  Moon  being 
kfs  than  the  Earth,  the  '  Cone  of  her 
Shadow  will  involve  at  once  only  a 
fmall  Tract  (CD  in  Fig .  18,)  of  the 
oppofite  Hemifpherc  of  the  Earth,  fo 
as  to  hide  the  whole  Sun  from  the 
Inhabitants  thereof  5  and  confequent- 
ly  there  will  appear  only  to  thefe  a 
Total  Eclipf^pf  the  Sun?  whilft  to  the 
(Inhabitants  of  the  adjoining  Trails 
B  C,  and  D  E,  the  Sun  will  appear  to 
be  but  partially  Eclipfed  5  and  beyond 
thefe  on  each  Side?  there  will  be  no 
Eclipfe  at  all  of  the  Sun,  as  is  evident 
from  the  fame  Fig .  18. 

The  Moon  moving  from  Weft  to 
Eaft,  that  is,  from  &  through  .fit  to 
hence  her  eaftern  Limb  appears 


IS. 

7ht  Sun 
continues 
totally  E 


7 


dipfedi  but  to  us  firft  to  cover  the  weftern  Limb 
a  very  of  the  Sun.  And  when  there  is  a 
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Total  Eclipfc  of  the  Sun,  for  the  Time  ChaP- 
that  the  Moon  covers  all  the  Sun  from 
us,  it  is  fo  dark,  as  that  fometimcs  the 
Stars  have  appeared,  and  there  has 
been  need  of  Candle-light.  But  then 
this  Darknefs  lafts  but  a  very  little 
While  5  for  no  fooner  is  the  (*)  Dib 
cus  or  Face  of  the  Sun  quite  covered 
by  the  Moon,  but  almoft  preferttly  fome 
Part  of  the  laid  Difcus  begins  to  be 
uncovered  again,  and  a  very  little  Part 
of  it  being  fo  uncovered  gives  a  con- 
fiderable  Light.  All  which  Particulars 
relating  to  a  Total  Eclipfc  of  the  Sun 
were  Aflually  exemplify 'd  here  in  Eng¬ 
land  no  longer  than  April  1715,  and 
again,  this  prefent  Year,  May  11.  1724. 

It  happens  fometimes,  that  a  Cen-  j  ge 
tral  Eclipfe  of  the  Sun  is  not  a  Total  ^central 
Eclipfe ;  but  about  the  Limb  or  Edge 
.of  the  Moon,  which  looks  like  a  black  may  be  not 
or  dark  Spot,  may  be  feen  the  Limb  4Tot^* 
of  the  Sun,  which  appears  like  a  Cir¬ 
cle  of  Light,  as  in  Fig .  19.  This  is 
occafioned  by  the  Shadow  of  the 
Moon  being  too  fhor-t  to  reach  quite 


(*)  The  Sun’s  Face  is  called  its  Difcus ,  for  the  like 
Reafon,  as  the  Moon’s  Face  is  fo  called,  taken  Notice 
#£  Chap.  4.  Seel .  6. 
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Of  the  Eclipse  s 

to  the  Earth  *  and  this  Short nefs  of  the 
Moons  Shadow  may  be  occafioned, 
either  by  the  Moon  being  in  her  Apo¬ 
gee-,  or  elfe  by  the  Rays  of  the  Sun, 
which  pafs  by  the  Edge  of  the  Moon, 
being  bent  by  Inflection,  and  fo  fhort- 
ening  the  Shade  of  the  Moon. 

The  greateft  Eclipfe  of  the  Sun 
( wherein  the  Shadow  of  the  Moon 
paffes  along  the  Middle  of  the  Earth) 
is,  when  the  Moon  happens  to  be  in 
a  Node  at  the  Moment  of  her  Change. 
If  fhe  be  not  far  from  a  Node,  the 
Shadow"  of  the  Moon,  or  at  leaft  fome 
Part  of  the  Penumbra  will  fall  on  fome 
Trad  of  the  Earth,  (as  being  large  e- 
nough,)  and  will  there  make  a  Total, 
or  at  leaft  partial  Eclipfe.  And  in  this 
Refped  there  are  more  Eclipfes  of  the 
Sun,  than  of  the  Moon.  But  in  Re¬ 
fped  of  any  one  given  Place  of  the 
Earth,  there  are  much  fewer  vifible 
Eclipfes  of  the  Sun  than  of  the  Moon, 
for  the  Shade  of  the  Moon  is  lefler 
than  the  Shade  of  the  Earth  $  and  con- 
fequently  the  former  will  not  fo  often 
involve  any  given  Place  of  the  Earthy 
the  latter  will  fome  Part  of  the 
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It  remains  now  only  to  obferve,  Chap,  v. 
that  the  Ec Uptick  is  fo  called,  becaufe 
all  the  fore-mentioned  Eclipfes  hap-  r/^Eclip- 
pen,  only  when  the  Moon  is  in  or  tick,  why 
near  a  Node,  /.  e.  in  or  near  the  called‘ 
Plane  of  the  Ecliptick.  And .  as  all 
Eclipfes  of  the  Sun  and  Moon  happen 
in  the  Ecliptick ,  fo  likewife  do  the 
Eclipfes  of  the  other  Planets,  of  which 
we  come  now  to  (peak. 
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chap; vi.  Of  the  P hje nomena  of  the  puma- 
xy  Planets ,  Saturn,  J upi- 
ter.  Mars,  Venus,  and  M  e  r- 
cury;  as  alfo  of  the  fcconda- 
ry  Planet s,  or  the  Sat  ell  it es  of 
Sat  urn  and  Jupiter. 

j]  A  S  there  are  five  primary  Planets 
The  X  \  befides  the  Earth,  fo  they  are 
net7dfft?n~  diftinguifhed,  by  Reafcn  of  their 
guijhedin -  Situation  with  Refped  to  the  Earth, 

Za7anT  ?into  Infer  tour  and  Super  tour.  The 

inferiour,  former  are  fuch  as  move  between  the 
‘Jpeftfo’thc  Earth  and  Sim,  and  are  two,  Venus 
Earth,  and  Mercury  5  the  latter  are  fuch,  as 
have  the  Orbit  of  the  Earth  between 
the  Sun  and  their  own  Orbits ,  and 
thefe  are  three,  Saturn ,  Jupiter ,  and 
Mars 0  This  with  their  refpeftive  Or¬ 
der  may  be  feen.  Fig-  1 . 

"  Although  both  inferiour  and  fupe~ 
'Bence  a~  riour  Planets  agree  in  this,  that  the 
piftex™*  Planes  of  their  Orbits  crofs  the  Plane 
of  the  Ecliptick  5  yet  their  different 

Situation 
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Situation  with  Refped  to  the  Earth  chap.  vi. 
occafions  fomc  Difference  in  the  as  f  feir 
*Phtenomena  refpedively  belonging  to  Phseno- 
them.  mena* 

I  fhall  begin  with  the  inferior  Pla-  3* 


nets,  whofe  Orbits  together  with  the  Thtinfm- 
Orbit  of  the  Earth  and  Ecliptick  are  vcnusT^ 
reprefented,  Fig.  20,  namely,  M  2  re-  wh :t  aP- 
prefents  the  Orbit  of  Mercury ,  V  9  of 
Venus ,  T  the  Earth  in  its  Orbit  T  more  Di- 
the  outermoft  Circle  reprefents  the  E - 
cliptick ;  the  little  Circle  with  S  in  the  Backward, 
Center  reprefents  the  Sun.  Now  Ve- 
nus  moving  in  a  leffer  Orbit  than  the  hand  hill 
Earth,  but  the  fame  Way,  viz.  from 
Weft  to  Eaft ;  it  is  evident,  that  when 
Venus  is  in  DEF  the  more  remote  Part 
of  her  Orbit  from  the  Earth  T,  fhe  will 
appear  to  us  in  T  to  move  according 
to/W  Series  of  the  Signs,  (viz.  from 
■r  ~  j  vs,  &c.)  and  fo  to  move  di¬ 
rectly  forward.  When  Venus  is  come 
to  G,  from  thence  to  H,  fhe  will  (till ' 
appear  to  move  diredly  forward,  but 
flower  than  before  5  forafmuch  as  fhe 
now  moves  as  it  were  in  a  ftraight 
Line  towards  T  the  Earth.  As  fhe 
paffes  beyond  H  through  A  to  B, 
inoving  quicker  than  the  Earth,  fhe 
will  pafs  between  the  Earth  and  the 

Sun, 
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chapAVI.  Sdn,  and  win  fccm  to  us  on  the 
Earth  to  move  contrary  to  the  Series 
of  the  Signs,  ( viz.  from  vs  to  | 
and  fo  to  have  a  retrograde  Motion, 
or  to  move  backward.  Between  her 
dired  and  retrograde  Motion,  viz. 
about  H,  fhe  will  appear  ft  at  ionary, 
i.  e.  to  hand  Bills  forafmuch  as  the 
right  Lines  then  joining  the  Earth, 
and  Venus  will  for  fome  Time  contL 
nue  parallel.  And  in  like  manner 
between  her  retrograde  and  dired 
Motion,  viz.  about  B,  fhe  will  ap¬ 
pear  a  fecond  Time  to  Band  Bill. 
From  what  has  been  faid  Tis  obvi¬ 
ous,  that  Venus  when  fhe  is  retro¬ 
grade,  as  at  A,  is  nearer  the  Earth, 
and  therefore  feems  bigger  5  and  on 
the  other  hand  when  fhe  is  dired,  as 
at  E,  fhe  is  more  remote  from  the 
Earth,  and  fo  [ceteris  paribus)  feems 
leffer. 

4*  *  The  feveral  Phafes  of  Venus ,  ac- 

3/ Chafes  cordinS  to  her  different  Pofition  with 
i/yen us.  Refped  to  the  Earth,  are  reprefented 
as  they  are  in  themfelves,  Fig .  21, 
Whence  it  is  evident,  that  when  Ve¬ 
nus  is  at  A,  that  is,  moB  retrograde 
and  nearefl  to  the  Earth,  fhe  does 
not  appear  to  us,  her  dark  Face  be- 
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mg  towards  us,  and  if  fhe  then  hap- 
>ens  to  be  in  or  near  enough  to  a  Node, 
he  will  pafs  direftly  between  the  Earth 
tnd  Sun,  and  fo  feem  as  a  fpot  in  the 
Sun.  Otherwife,  if  fhe  be  far  enough 
irom  a  Node,  fhe  will  go  on  one  fide 
3f  the  Sun,  cither  Northward  or  South¬ 
ward.  At  B  fhe  will  appear  horn¬ 
ed,  at  C  with  an  half  Orb,  at  D  gib¬ 
bous,  and  at  E  (where  fhe  moves 
moft  dire&ly,  and  is  moft  remote 
from  the  Earth)  with  a  full  Orb  $ 
unlefs  fhe  be  then  in  or  near  enough 
:o  a  Node,  in  which  Cafes  fhe  will 
be  hid  from  us  by  the  Sun.  After 
her  Full,  Venus  undergoes  the  fame 
?hafes  as  afore,  only  in  an  inverted 
Drder,  till  fhe  comes  to  her  Change 
again.  As  Fig.  21,  reprefents  the 
everal  Phafes  of  Venus ,  as  they  are 
in  themfelves ;  fo  Fig .  22,  reprefents 
them,  as  they  appear  to  us  on  the 
Earth  5  the  correfpondent  Phafes  being 
denoted  in  both  Figures  by  the  fame 
Letters,  A,  B,  C,  &c. 

Laftly ,  Venus  moving  round  the  6° 
Sun  at  a  leffer  Diftance  than  the  Earth  why  v e" 

11  n  t  nus  appears 

does,  hence  to  us  lhe  appears  as  al-  always  ac« 
(ways  accompanying  the  Sun  $  her  fompany- 
greateft  Elongation  or  Diftance  from 


why  called 

Phofpho- 
rus,  and 
Hefperus, 
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the  Sun  being  about  45  Degrees,  or  a 
Sign  and  Half.  When  (he  appears 
before  the  Sun  in  the  Morning,  and 
fo  does  as  it  were  ufher  in  Day-light, 
flic  is  then  called  Phofphorus  or  Lucu 
fetj  or  the  Morning  Star  5  when  after 


the  Sun  at  Evening,  then  fhe  is  called 


6% 
Of  the 
Pkasno 
mena  of 
Mercury. 


7° 

The  A- 

greement 

between 


He  [per  us  or  Vejper,  or  the  Evening 
Star . 

What  has  been  faid  and  illuftrated 
concerning  Venus ,  is  alfo  to  be  un- 
derftood  in  reference  to  the  like  Ph£- 
nomena  of  Mercury  5  only  it  muft  be 
confidered,  that  the  Orbit  of  Mercury 
being  lefier  than  that  of  Venus ,  hence 
Mercury  never  appears  at  fuch  a  Di- 
ftance  from  the  Sun,  being  never  a 
whole  Sign  diftant  from  it,  and  fo 
very  feldom  to  be  feen.  In  like 
manner.  Mercury  going  round  its  Or¬ 
bit  in  fhorter  Time  than  Venus  does 
her  Orbit  5  hence  the  direct  Motions, 
Stations,  and  Retrogradations  of  Mer¬ 
cury  will  occur  oftner,  than  thofe  of 
Venus .  And  fo  much  may  fuffice 
for  the  two  inferiour  primary  Pla¬ 
nets. 

As  the  Agreement  between  the 
‘Phenomena  of  Venus  and  Mercury  a- 
rifes  from  their  being  both  inferiour 

Planets 
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of  Venus  and  Mercury. 

Uanets  to  the  Earth  5  fo  a  like  Agree¬ 
ment  between  the  Fhtenomena  of 
dars,  Jupiter  and  Saturn ,  arifes  from 
leir  being  fuperiour  Planets  to  the 
arth. 

Let  then  in  Fig.  23,  T  6  repre- 
:nt  the  Orbit  of  the  Earth,  M  £  the 
) rbit  of  (any  fupcriour  Planet,  parti- 
nlarly )  Mars .  Tis  evident,  that 
Mars  will  not  appear  to  us  always 
c  comp  any  ing  the  Sun?  (as  do  the  ru¬ 
bious  Planets,  Venus  and  Mercury ,) 
ut  will  appear  fometimes  as  dia- 
letrically  oppoflte  to  the  Sun.  For 
diercas  the  Earth  goes  round  its  Or- 
't  fooner,  than  Mars  docs  his ;  "tis 
bvious  that  the  Earth  will  fome- 
mes  be  in  the  Middle  between  Mars 
id  the  Sun ;  for  Inftance,  while 
fars  is  at  M,  the  Earth  may  be  at 
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Further,  fuppofing  Mars  to  be  in 
[,  and  the  Earth  to  be  in  B,  Mars 
ill  appear  ftationary,  for  the  Rea- 
>n  affigned,  SeSt.  3,  concerning  the 
ke  Fhrenomena  of  Venus.  As  the 
arth  moves  from  B  through  C,  D5 
,  F,  G  to  H,  Mars  will  appear  to 
,ove  forward  among  the  fixed  Stars  5 
it  with  this  Difference,  that  he  will 

appear 
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appear  to  move  quicker,  when  he  is 
V^v^*y  moft  remote  from  the  Earth,  and  in 
Conjunction  with  the  Sun,  (/.  e .  when 
he  and  the  Earth  arc  fo  fituated,  as  is 
reprefented  Fig.  23,  by  fuppofing  the 
Earth  to  be  in  D  E  F,  and  Mars  in  or 
about  M,)  and  flower,  when  he  is  fo 
fituated  with  RefpeCt  to  the  Earth* 
as  M  is  reprefented  Fig.  23,  to  be 
fituated  with  RefpeCt  to.  either  of  the 
two  Segments  of  7  the  Earth's  Orhity 
B  C  or  G  H0  Whenever  the  Earth 
has  fuch  a  Situation  to  Mars,  as  H 
hath  to  M  in  Fig.  23,  (which  will  at 
Length  be,  forafmuch,  as  although 
Mars  moves  the  mean  Time  round 
the  Sun,  the  fame  Way  as  the  Earth, 
or  according  to  the  Series  of  the 
Signs ;  yet  the  Earth  moves  fafter, 
and  fo  will  overtake  Mars,)  the  Pla¬ 
net  Mars  will  again  appear  to  hand 
ftilh  .  And  fome  fhort  Time  after 
will  appear  to  go  backward,  or  con¬ 
trary  to  the  Series  of  the  Signs.  Eor 
the  Earth,  as  it  moves  from  H  throJ> 
A  to  B,  having  overtook  and  gone 
beyond  Mars ,  will  make  Mars  appear 
to  us  to  move  contrary  to  the  Series 
of  the  Signs,  or  from  ®  towards  xr, 
&c.  And’  in  this  Situation  Mars  ap- 
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of  Mars,  Jupiter,  and  Saturn.' 

pears  oppofite  to  the  Sun*  and  alfo 
great  eft,  becaufe  it  is  then  neareft  to 
the  Earth. 

The  like  ‘Phenomena  happen  to  Ju¬ 
piter  and  Saturn ,  fave  that  the  Retro- 
gadations  of  Saturn  are  moi*e  frequent 
than  thofe  of  Jupiter ,  and  of  Ju¬ 
piter  than  tho(e  of  Mars  5  forafmuch 
as  the  Earth  does  oftner  overtake  Sa¬ 
turn  than  Jupiter ,  and  Jupiter  than 
Mars . 

Tis  obvious,  that  the  Orbit  of  the 
Earth  being  nearer  the  Sun  than  the 
Orbits  of  the  Superiour  Planets,  none 
of  thefc  can  hide  the  Sun  from  the 
Earth.  But  on  the  contrary,  any  of 
them  may  be  hid  by  the  Sun,  while' the 
faid  Planet  is  dir  eft,  if  it  be  but  near  e- 
nough  to  a  Node. 

Laftly .  Saturn  and  Jupiter  appear 
not  to  us  with  feveral  Phafes,  but 
always  with  a  full  Orb  5  forafmuch 
as  that  Hemifphere  of  each,  which  is 
toward  the  Sun,  and  fo  enlightened, 
is  alfo  always  toward  the  Earth,  the 
Earth  being  ( comparatively)  never  far 
diftant  from  the  Sun,  which  is  the 
Center  of  the  Orbits  of  Jupiter  and 
Saturn .  For  the  Diftance  of  Jupiter 
from  the  Sun  is  above  five  Times. 

and 
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an<^  t^iat  ^aturn  ten  Times 

greater  than  that  of  the  Earth  from  the 
Sun. 

13,  But  it  is  not  fo  as  to  Mars .  For 

Mars,  why  the  Diftance  of  Mars  from  the  Sun 
being  but  (*)  half  as  much  again  as 
likewfa  the  Diftance  of  the  Earth  from  the 
Sun,  it  follows  that  the  Hemifphere 
of  MarSy  which  is  towards  the  Sun, 
will  not  always  (fo  much  as  fenfibly 
appear  to)  be  toward  the  Earth.  In 
Fig.  24.  let  T  be  the  Place  of  the 
Earth  in  its  Orbit  T  and  the  Circle 
A  B  C  D  denote  the  Orbit  of  Mars , 
"Tis  evident*  that  Mars  being  in  A  or 
B,  (that  is,  either  in  Conjundion 
with,  or  in  Oppofition  to  the  Sun,) 
turns  the  fame  Face  towards  the 
Earth,  as  it  doss  towards  the  Sun, 
and  fo  fhines  with  a  Full  Orb.  But 
in  C  or  D  the  enlightened  Face  or 
Hemifphere  of  Mars  is  not  at  all  feen  $ 
but  Mars  appears  a  little  defedive  of 
Light,  in  that  Part  of  it  which  is 
from  the  Sun,  and  fo  appears  gib¬ 
bous.  And  thus  we  have  folved  at 
leaft  the  more  remarkable  y hanomena , 


(*)  That  is,  as  if,  to  io, 


both 
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of  Mars*  Jupiter,  and  Saturn. 

both  of  the  inferiour  and  fuperiour 
primary  Planets. 

It  remains  only  to  add  fomewhat 
concerning  the  fecondary  Planets,  be- 
lides  what  has  been  laid  of  them, 
Chap .  i.  And  the  firft  Particular  that 
deferves  Obfervation,  is  this,  that  the 
like  Fhrenomena  to  thofe  which  hap¬ 
pen  between  the  Earth  and  the  Moon, 
happen  between  Jupiter  and  Saturn , 
and  their  refpedive  Satellites ;  foraf- 
much  as  the  faid  Satellites  are  no 
other  than  fo  many  Moons  in  relped 
to  their  relpedive  primary  Planet. 
Hence,  whenever  either  primary  Pla¬ 
net  fo  comes  between  the  Sun,  and 
any  one  of  its  refpedive  Satellites ,  *as 
to  hinder  the  Rays  of  the  Sun  from 
falling  upon  it,  it  fuffefS  an  Eclipfe. 
And  on  the  other  hand,  whenever 
any  Satelles  comes  fo  between  the  Sun 
and  its  primary  Planet,  as  to  inter¬ 
cept  the  Suns  Rays  from  its  Primary* 
the  faid  Primary  undergoes  an  E- 
clipfe. 

The  fecond  Particular  worthy  of 
Obfervation  is  the  Thanomenon  of  Sa¬ 
turn,  which  appears  like  an  Annulus 
or  Ring,  encomp affing  Saturn ,  as  is 
reprefented  Fig.  25.  From  the  vari- 

G  ous 
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Chap.  VI.  oils  Pofition  of  this  Annulus  in  re~ 
w  fpcct  of  the  Sun  and  the  Obferver, 
(it  being  opacous,  like  Saturn  it  felf,) 
arifes  the  feveral  Phafes  of  (what  they 
call)  the  Anfre  of  Saturn ,  becaufe 

they  appear  like  the  two  Handles  of 
a  Cup,  or  the  like.  And  this  is  fuffi- 
eicnt  to  our  prefent  Defign,  concern¬ 
ing  the  inferiour  and  fuperiour  Pla¬ 
nets,  as  alfo  concerning  the  Satellites 
of  Jupiter  and  Saturn ,  ' 
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C  H  A  P.  VII. 

Of  the  Phenomena  of  the  fixed  chap.viL 

Stars. 


HAving  (hewn  how  the  Phenome¬ 
na  of  the  Sun,  and  Moon,  and 
planetary  Stars  may  be  folved,  we  are 
to  proceed  next  to  the  Solution  of  the 
‘Phenomena  of  the  fixed  Stars *  And 
thefe,  not  borrowing  their  Light  from 
the  Sun,  but  fhinins  with  their  own 
native  Light,  are  therefore  not  fubjeSfc 
to  any  fuch  Deficiency  of  Light,  as  is 
called  an  Eclipfe. 

It  is  indeed  obferved  of  (*)  fome 
of  the  fixed  Stars,  that  they  do  for  a 
certain  Period  appear,  and  then  dis¬ 
appear.  Which  Phenomena  is  flip* 
pofed  to  arife  from  the  faid  Stars 
having  fome  MacuU  or  Spots,  which 
move  round  them  in  certain  Periodi¬ 
cal  Times :  as  the  Spots  of  our  Sun 
are  obferved  to  move  round  it.  Nay, 

rnmwj  *_n  —  .■»»'  i  ■■>  '11^11  ii^paiiw  %t  ■  ■■■  m_|  i,  ipmmmmtt  m  ■nm  ■  m  ■  >  ■  rin  n  ini~^~  '  *"~i~  — 

(*j  Concerning  fuch  fixed  Stars,  fee  Dsr.  Gregory  t 
Jijlron,  Pbyf.  and  Geom.  Elm.  Lib.  2 .  Frog.  30. 
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Chap.vii.  is  thought,  that  thefe  Spots  do 
fometimcs  grow  fo  great,  as  to  quite 
cover  the  Star  to  which  they  belong, 
and  fo  to  make  it  difappear  altoge¬ 
ther  5  and  that  this  is  the  Reafon, 
that  feveral  fixed  Stars  obferved  by 
the  Ancients,  are  now  not  to  be  feen. 
And  this  Opinion  is  countenanced 
by  the  Observations  that  have  been 
made,  that  fometimcs  a  whole  Year 
together  our  Sun  has  fhone  with  a 


more  faint  Light  than  at  other  Times  $ 
this  being  fnppofed  to  be  caufed  by 
the  Spots  of  our  Sun  being  for  that 
Time  grown  greater  than  Ordinary, 
j  As  to  the  fixed  Stars  appearing  of 
of  the  dif-  different  Magnitudes  or  Bignefs  to  us, 
Magni  aferibed  vulgarly  to  their  bc- 

tude  of  the  ing  reaily  ionic  bigger  than  others. 
fixed  stars.  But  the  more  learned  in  Aftronomy 

refer  this  apparent  Difference  of  Mag¬ 
nitude  only  to  their  different  Di- 
ftances  from  us.  As  this  Difference 
of  Diftance  is  fufficicnt  ro  make  fome 
appear  bigger,  fome  leffer  5  fo  the 
Diftance  of  the  neareft  to  us  being 
vaftly  great,  hence  our  Senfe  of  Vift- 
on  cannot  difeern  the  different  Di- 
ftanccs,  and  confequently  they  appear 
m  as  all  placed  in  one  and  the 

fame 


of  the  fixed  Stars.  S  5 

fame  concave  Sphere.  By  Rcafon  of  Chap.viL 
their  apparent  different  Magnitudes,  *  ^ 
they  arc  ufually  difiinguifhed  into  fix 
Clafies,  being  refpe&ively  called  Stars 
of  the  Fir  ft )  Second,  &c.  Magnitude . 

As  to  the  Rifing,  Setting,  and  Re-  • 
volution  of  the  fixed  Stars  round  the  jhefeem- 
Earth  once  in  24  Hours,  it  has  been  m% ProPer 
above  obferved,  that  theft  ‘Phenomena  fhTfixed 
may  be  folvcd  by  the  diurnal  Revolu-  stars  vtn 
tion  of  the  Earth  round  its  own  Axis .  ^QWa 
But  befides  this  apparent  diurnal  Mo- 
tion,  from  Eaft  to  Weft,  the  fixed  Stars 
feem  to  have  another  Motion,  where¬ 
by  they  feem  to  move  very  flowly  from 
W eft  to  Eaft,  or  according  to  the  Series 
of  the  Signs.  This  Motion  is  fo  very 
flow,  that  it  is  computed  to  require 
about  25  or  2  6  thoufand  Years  for 
the  fixed  Stars  to  feem  carried  thereby 
round  the  Heavens  5  whence  it  is 
filled  (f)  Annus  Magnus ,  or  the 
great  Tear. 


(4)  It  is  alfb  ililed  Annus  Tlatonicus,  becaitfe  the 
Platonifts  teach,  that  every  fuch  Period  Things  are 
reftored  to  the  fame  State  and  Condition,  as  they 
were  fo  many  Years  afore. 

G  3 


This 


S  6  Of  the  P  HdE  N  O  M  E  NA 

Chap. VII.  This  Motion  is  commonly  efteemed 
^  as  the  real  proper  Motion  of  the  fixed 
ihe  proper  Stars.  But  the  more  learned  in  Aftrono- 
Motionof  my  conceive  the  fixed  Stars  to  have  no 

f star^not  Bich  rea*  Motion,  as  for  other  Reafons, 
Real,  but  fo  particularly  for  this,  viz.  becaufe  the 

rent  ^and  Motion  of  all  the  fixed  Stars  may 

whence  it  be  more  limply,  and  compendioufly 
wfes.  folved,  by  the  bare  changing  of  the 
Places  of  the  Equinoctial  Points.  For 
it  comes  to  the  fame,  whether  we  fup- 
pofe  the  Equinoctial  Points  to  be  un- 
moveable,  and  the  fixed  Stars  to  move 
forward  according  to  the  Scries  of  the 
Signs  5  or  the  fixed  Stars  to  be  unmove¬ 
able,  and  the  Equinoctial  Points  to  be 
moved  backward,  or  contrary  to  the 
Series  of  the  Signs.  What  has  been 
Paid,  is  ill uftrated,  Fig .  2  6,  where 
T  S  a  vs  reprefent  the  Orbit  of  the 
Earth  about  the  Sun,  AEBQ  the 
Earth  it  felf,  r  and  £=  the  two  Equi¬ 
noctial  Points  for  any  one  Year.  The 
Earth  moving  forward  again  from  a 
through  vs  towards  r>  the  Plane  of 
the  Terrefqrial  Equator  being  produced, 
will  pafs  through  the  Sun  *  at  f}r,] 

*  Note,  That  thefe  [  y  ]  [  £3  ]  hand  for  the 
prick’d  T  and  a  in  the  Figure,  the  Types  of  which 

fiould  not  be  had  in  Time. 

before 
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before  that  the  Center  of  the  Earth  Chap.vir. 
comes  to  r.  And  in  like  manner, 
the  Earth  moving  forward  from  r 
through  ^  to  the  Plane  of  her 
Equator  being  produced,  will  pa fs 
through  the  Sun  at  [^],  before  that  the 
Center  of  the  Earth  comes  to  But 
the  Equinox  will  be  then,  when  the 
Sun  is  found  in  the  Plane  of  the  Ter- 
reflrial  Equator*,  and  thole  Points  of 
the  Ecliptick  are  rightly  efteemed  the 
Equinoctial  Points,  wherein  the  Sun 
is  feen  at  the  two  Equinoxes .  Whereas, 
therefore,  r  and  as  were  the  Equi¬ 
noctial  Points  the  laft  Year,  the  next 
Year  [v]  and  [-]  will  be  the  Equinoctial 
Points  j  and  fo  the  Equinoctial  Points 
will  go  backwards,  confidered  as  to 
fever al  Years.  And  by  this  Change 
of  the  Equinoctial  Points,  a  fixed  Star 
that  keeps  its  Place  at  that  Point  of 
the  Ecliptick ,  which  is  denoted  by  r? 
and  where  afore  was  the  vernal  Equi¬ 
noctial  Point,  will  now  feemtobe  mo¬ 
ved  forward  from  the  vernal  Equinoctial 
Point  to  [yJ  as  much  as  the  interval  T 
[/.]  Wherefore,  this  being  the  mof! 

Simple,  and  confequently  mod  natural 
Way  of  folving  the  Eh#  norm  non  we  are 
fpeaking  of,  it  is  generally  embraced 

G  4  now 
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now  a-days.  And  not  only  fo,  but  It 
is  alfo  (*)  mathematically  demonft rated, 
for  what  Reafons  the  Equinoctial  Points 
do  thus  move  backward,  or  the  Equa¬ 
tor  every  Year  croflfes  the  E  clip  tick 
a  little  fooner  or  forwarder  than  it 
did  the  laft  Year.  Whence  that  which 
is  commonly  called  the  proper  Motion 
of  the  fixed  Stars,  is  now  a-days  filled 
by  the  learned  in  Aftronomy,  the  (‘Pr£- 
cejfion  or  Anticipation  of  the  Equinox 
dial  Points . 

It  remains  only  to  fet  down  the 
Conftellations,  whereto  the  more  re¬ 
markable  of  the  fixed  Stars  are  redu- 
?  ced.  It  has  been,  fhewn  already, 
what  are  the  twelve  Conftellations  or 
Signs,  whereby  .  are  comprehended 
the  fixed  Stars  that  lie  in  the  Zodiack . 
In  refped  of  which,  the  other  Con¬ 


ftellations  are  diftinguifhed  into  north¬ 
ern  or  fouthern. '  The  northern  Con- 

A  t 

ftellations  nrft  diftinguifhed  by  the 
Antients,  are  the  little  Bear,  the  great 
Bear,  (or  Charles-wain ,)  the  "Dragon , 
Cepheus ,  Bootes,  the  northern  Crown, 
Hercules,  the  Harp ,  (or  as  it  it  is  ftiled 


[*)  See  Dr»  Gregory  s  Jfiron.  Lib.  i.  Prop.  64. 
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by  fo me,  the  Vultur  cadensl)  the  Chap.Vir 
Swan ,  Cajfiopeia,  Eerfeus,  Andromeda , 
the  northern  Triangle ,  the  Charioteer , 
the  great  Horfe  or  Eegafus,  the  //£//<? 

Horfe ,  the  Dolphin ,  the  Arrow ,  the 
Eagle ,  Serpentarius ,  the  Serpent .  To 
thefe  21  northern  Conftellations  were 
afterwards  added  the  Conftellations 
of  Antinous ,  Bere?iice’$  Hair,  and  (by 
us  Englifb)  Charles  s  Heart .  Thefouth- 
ern  Conftellations  known  to  the  Aiv 
tients  are  the  Whale,  Eridanus,  the 
Hare,  Orion ,  the  greater  Dog,  the 
/^r  the  the  Hydra,  the 

Crater  or  two-handed-Pbt,  the  Ra¬ 
ven  or  Crow,  the  Centaur,  the 
the  Altar,  the  fouthern  Crown,  the 
fouthern  Fifth  To  thefe  15  are  not 
long  fince  added  1 2  Conftellations, 
made  up  of  the  fixed  Stars  about  the 
fouth  Pole,  and  not  vifible  to  us. 
viz.  the  Thtenix,  the  Crane,  the  Indi¬ 
an,  the  Eedcock,  the  Apus,  the  fouth¬ 
ern  Triangle,  the  Fly,  the  Chameleon, 
the  flying  Fifb,  the  Toucan  or  Ameri¬ 
can  Goofe,  the  Hydrus,  the  Dorado, 
and  the  Royal  Oak . 

Befides  thefe  Conftellations  there  7* 

appears  in  the  Heavens  a  certain 
Tract,  which  goes  quite  round  the  way. 

Heavens, 


1 


go  Of  the  Phenomena,  &c. 

Chap.vil.  Heavens,  and  from  its  appearing  to 
be  of  a  milky  Whitenefs,  is  called 
Via  (*)  LaBea?  or  the  milky  Way.  It 
is  now,  by  the  Help  of  Telefcopes, 
difcovered  to  be  no  other  than  an 
innumerable  Multitude  of  little  fixed 
Stars, 

Such  fixed  Stars  as  belong  not  to 
©/ the fit-  this  Milky  Way,  nor  to  any  of  the 

laikdin-  Conftellations,  are  called  Informes ,  as 
fpmes*  not  being  yet  reduced  to  any  Form 
or  Image,  as  the  Conftellations  are. 
And  fo  much  for  the  fixed  Stars. 


(*)  It  is  for  the  like  Reafon  called  Galaxia  by  the 
Greeks. 
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Of  the  Phenomena  Comets.  ch-  V11- 


THerc  remains  now  only  the  Thse- 

nomena  of  Comets  to  be  folved,  Com:is> 

/  why  ire  at- 

which  are  fpokcn  of  laft,  becaufe  edof  in  th$ 
there  are  not  yet  fuch  Difcoveries  made,  lafi 
as  afford  the  like  Degree  of  Certainty 
in  the  Solution  of  the  ^Phsenomena  of 
Comets ,  as  there  is  in  folving  the  Vhee- 
nomena  of  the  other  Celeftial  Lights  5 
as  alfo  becaufe  it  is  not  known  yet, 
whether  Comets  belong  only  to  this 
our  Solar  Syftem,  or  whether  they 
may  not  alfo  pafs  into  other  of  the 
Mundane  Syftems,  which  have  the 
fixed  Stars  for  their  feveral  refpe&ive 
Suns. 

It  is  luppofed  mod  probable  by  2. 
the  Learned  in  Aftronomy >  that  they 
move  in  fome  conick  Se&ion,  which  move  in  “ 
has  the  Sun  in  one  of  its  Focus’s.  Fof>/»*c°" 
this  Sort  of  Orbit  is  found  bcft  to^k"e 
agree  to  the  Obfervations  that  have 
been  made  concerning  the  Motion  of 
Comets.  Some  indeed  have  formerly 

thought, 
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thought,  that  they  move  in  right 
Lines $  and  feme  Calculations  that 
have  been  made  concerning  their  Mo- 
lion,  have  agreed  well  enough  to  this 
Hypothefis.  But  then  it  is  to  be 
noted,  that  this  will  hold  the  fame, 
although  Comets  move  in  a  conick 
Section,  if  lb  be  the  Obfervations  be 
made  in  that  Part  of  their  Orbits , 
which  comes  very  near  to  a  right 
Line.  Let  APVBC  in  Fig.  27,  be 
a  conick  Section  yery  eccentrical,  and 
let  one  of  its  Focus's  be  S  the  Center 
of  the  Sun.  It  may  be,  that  the  Co¬ 
met  may  be  obfervcd,  whilft  it  is 
moving  along  the  Part  AP  of  its 
Orbit  5  and  the  reft  of  the  Time, 
whilft  it  moves  from  P  through  V  B 
to  C,  it  may  be  hid  from  us  by  the 
Rays  of  the  Sun.  Or  the  Comet  may 
be  fo  hid  from  us,  whilft  it  moves 
along  A  P  V  B,  *  and  may  be  then  ob- 
ferved,  when  dis  come  to  B,  as  it  is 
about  to  defcribe  the  Line  B  C.  And 
in  both  thefe  Cafes,  the  Line  descri¬ 
bed  by  the  Comet  will  not  be  fenftbly 
different  from  a  Right.  Moreover, 
the  Comet  being  obferved  in  A  P 
his  Defcent  towards  the  Sun,  and 
then  drawing  daily  nearer  to  the  Sun, 

and 
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and  after  that  lying  hid  for  fome  Ch.viiu 
Time  under  the  Sun’s  Rays,  and  at 
Length  getting  again  out  of  the  Sun’s 
Pvays  on  the  other  Side  of  the  Sun ; 
hence  it  comes  to  pafs,  that  one  and 
the  fame  Comet  is  looked  upon  to  be 
two  different  Ones,  which  both  move 
only  in  right  Lines,  viz.  one  in  A  F, 
the  other  in  B  C.  Whereas  in  reality 
it  may  be  all  the  while  one  and  the 
fame  Comet,  whofe  Trajectory  (or 
Line,  which  it  deferibes  by  its  Mo¬ 
tion)  if  confidered  together,  both  as 
to  its  Defcent  toward  the  Sun,  and 
alfo  as  to  its  Afcent  from  the  Sun, 
will  hence  be  found  to  be  no  other 
than  a  conick  Section,  as  was  afore  laid 
down. 

Of  the  three  conick  Sections,  the  3* 
Ellipfa  is  found  mod  agreeable  to  the  u 
Motions  (as  of  the  Planets,  fo  alfo)  move  in 
of  Comets.  And  it  can  be  no  other,  comck 
if  Comets  be  Bodies  of  a  lading  Sub-  which  is 
dance  as  are  the  Planets,  and  like  €f  [ed  au 
thefe  have  a  Periodical  Motion  round  *alpiiS’ 
the  Sun.  If  Comets  have  not  fuch  a 
Periodical  Motion,  then  their  Tra¬ 
jectory  is  Parabolical,  or  Hyperbo¬ 
lical. 


Some 
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Comets 
confiftof 
two  Parts , 
an  Head 
and  Tail. 
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Some  Comets  move  like  the  Pla~ 
nets,  from  Weft  to  Eaft;  fome  from 
Eaft  to  Weft;  others  from  North  to 
South,  and  others  laftly  from  South 
to  North.  And  their  Orbits  as  to 
Greatnefs,  Situation,  and  Inclination, 
as  well  in  Refpeft  to  one  another,  as 
to  the  Orbits  of  the  Planets,  are  vari¬ 
ous  and  different. 

Laftly ,  A  Comet  does  vifibly  com 
fift  of  two  Parts,  one  called  the  Head \ 
the  other  called  the  Tail .  The  Head 
is  the  Solid  Body  of  the  Comet,  and 
is  opacous,  as  appears  from  the  Sha¬ 
dow  it  cafts.  The  Tail  is  conceived 
by  the  Learned  to  be  no  other  than  a 
thin  Vapour  arifing  from  the  Head 
by  Heat.  Namely,  whilft  the  Comet 
is  defeending  to  its  5P erihelium?  thofe 
Vapours  which  had  afore  fettled  on 
it,  when  it  was  in  the  Regions  re- 
moteft  from  the  Sun,  being  now  rare¬ 
fied  by  the  Heat  of  the  Sun  do 
afeend,  i.  e.  fly  off  that  W ay  which 
is  from  the  Sun.  Hence  it  comes  tq 
pafs,  that  the  Tail  of  a  Comet  grows 
greater  and  greater,  as  the  Comet 
approaches  nearer  and  nearer  to  its 
Terihelium  5  and  on  the  other  hand, 
thf  Tail  grows  lefs  and  lefs>  as  the 

Comet 
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Comet  goes  further  and  further  from 
the  Sun  5  and  confequently  the  Tail 
is  greateft  and  moft  fhining,  prefently 
after  the  Comet  has  been  moft  heated 
in  its  j Perihelium.  And  thus  it  Iras 
been  fhewn,  how  the  more  remark¬ 
able  Phenomena  of  the  Celeftial  Bo¬ 
dies  may  be  folved  or  explained  ac¬ 
cording  to  the  Copernican  Hypothecs, 
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CHAP.  IX. 

.  •* 

A  \ Defcription  of  the  Celeftial  ( and 

alfio  Terreftrial  Globe,) 

IN  the  foregoing  Chapters,  the  Ce¬ 
leftial  Phenomena  have  been  treat¬ 
ed  of,  as  conftdered  in  themfehes.  I 
proceed  now  to  treat  of  them,  as 
they  are  reprefented  by  artificial 
Infiruments  and  Machines,  among 
which  the  chief  is  the  Sphere  or 
Globe . 

The  Word  Sphere  we  borrow  from 
the  Greek  Language,  as  we  do  the 
Word  Globe  from  the  Latin  ;  each 
Word,  in  its  refpedive  Language, 
anfwering  one  to  the  other,  and  de¬ 
noting  a  round  Body,  that  is,  accor¬ 
ding  to  the  Mathematical  Definition 
thereof,  a  Body  from  whole  inmoft 
Point,  called  its  Center,  all  right 
Lines  drawn  to  its  Surface  are  equal 
one  to  the  other.  But  the  Word 
Sphere  is  now  a-days  commonly  ufed 
to  denote  a  Machine  fomewhat  diffe¬ 
rent  from  a  Globe,  and  more  pe¬ 
culiarly 
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culiarly  (tiled  an  Armillary  Sphere  P*IX’ 

forafmuch  as  it  does  not  confift  of  a 
round  continued  Surface,  but  only  of 
feme  Circles  duly  placed  together, 
and  fancied  to  refemble  Armillre ,  i.  e. 
Bracelets. 

The  Sphere  and  Globe  are  made  to 
reprefent  principally  fuch  ‘Phenomena,  sP^erica[l 
as  arife  from  the  Diurnal  Motion,  deal Ta~^ 
Whence  that  Part  of  Ajlronomy ,  which  firommy , 
treats  of  the  diurnal  Motion,  is  fre* 
quently  (tiled  (*)  Spherical  Ajlronomy , 
or  the  cDoEtrine  of  the  Sphere .  In  like 
manner,  the  other  Part  of  Aftrono?ny ? 
which  treats  of  the  annual  and  pro¬ 
per  Motion,  is  (tiled  Theorical  Ajlro - 
nomy ,  from  the  Schemes  or  (as  it  is 
Paid)  little  Paper  Machines,  formerly 
made  to  illuftrate  the  (f)  Theory  of 
the  Paid  [proper  Motion,  and  thence 
called  Theorize. 

There  are  Spheres  made  agreeable  4. 
to  the  Copernican  Hypothefis,  and  com- 
others  made  agreeable  to  the  .vulgar  tfafaobel 

how  far 

gn  im — r ....  I,  -■  .1  —  ■ ■"  ■  ufeful  m 

jAflrow- 

(*)  This  makes  the  firlt  Part  in  common  Aftrono-  my.- 
mical  Treatifes,  and  Theorical  Aftronorny  the  fecond 
Part. 

(f)  It  is  originally  a  Greek  Word,  denoting  Spew* 
lation  or  Contemplation . 


H 


or 


9  s  Of  the  Celeftial  Globe,  &c. 

Chap. ix.  or  Ptolemaick  Hypothecs.  But  the 
i*rV**t  former  Sort  being  very  coftly,  and 
the  latter  Sort  being  not  of  fo  general 
life  (even  in  their  own  Way,  or  ac¬ 
cording  to  the  Ptolemaick  Hypothecs) 
as  the  Artificial  Celeftial  Globe,  hence 
this  is  mod  commonly  made  ufe  of  to 
illuftrate  to  young  Students  the  Cele¬ 
ftial  Phenomena .  And  when  they  have 
been  once  fet  right  as  to  the  true  Sy~ 
ftem  of  the  W orld,  and  the  true 
Caules  of  the  faid  ‘Phenomena,  by  ha¬ 
ving  had  the  Copernican  Hypothefis 
explained  to  them  5  then  it  is  allow¬ 
able  for  them  to  make  Ufe  of  the  com¬ 
mon  Celeftial  Globe,  though  it  repre- 
fents  the  Celeftial  Phenomena,  not 
according  to  their  real  Nature ,  but 
only  according  to  their  Appearances : 
Forafmuch  as  it  is  convenient,  not  to 
fay  neceflary,  in  common  Difcourfeto 
talk  of  the  celeftial  Phenomena  accord- 
(  ing  to  the  common  Notions  of  theim, 
u  e.  according  to  their  Appearance  to 
our  Strifes,  from  which  the  Vulgar  de¬ 
rive  their  Notions. 

5*  On  thde  Conftderations,  having  in 
°comt~of  ^1C  Gght  foregoing  Chapters  of  this. 
fuebits  Treadle  explained  the  real  Nature 
vjefuinep,  ancj  Caufes  of  the  Celeftial  Phtenome- 

tm  Celt- 

na 9 
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nay  I  fhall  in  the  remaining  Part  of  chaP- 
this  Treatifc  fhew,  how  the  faid  ffQj 
Phenomena  are  repreiented  by  the  is  here 
Celeftial  Globe,  as  to  their  Appea-  treajte]d°f . 

0  r  Ati  r  1  t  Andaejcrf* 

ranee  to  our  Sente.  And  therefore  I  b$d. 
fhall  firft  (in  this  Chapter)  deferibe  the 
artificial  Celeftial  Globe,  and  then  (in 
the  following  Chapter)  fhew  the  Ufe 
thereof. 

Among  the  feveral  Circles  belong-  6 
ing  to  the  celeftial  Globe,  I  fhall  be- 
gin  with  the  Horizon  s  foralmuch  as  theceie- 
the  artificial  Horizon  is  the  dutermoft  $tal  Gloh^ 
Circle  of  the  artificial  Globe,  and 
that  which  enclofes  and  upholds  all 
the  reft  of  the  faid  Globe0 

i 

It  has  been  (*)  afore  obferved  in  7  c 

fhort  that  the  Horizon  is  fo  called, 
as  being  that  Circle  which  bounds  fold ,  Sen- 
the  Sight.  To  which  it  is  further  to 
be  added  here,  that  the  Horizon  is  ‘  ‘ 

diftinguifhed  by  Afironomers  into  the 
fenfible  and  the  rational  Horizon . 

For  a  right  and  clear  Apprehcnfton 
of  the  fenfible  Horizon ,  it  muft  be  cal-  bI/H^0nrit 
led  to  Mind,  that  the  Sight,  if  not  hin-  ton >wban 
dered,  extends  it  felf  equally  every  Way.  andu  y ^ 


(*)  Cbajt,  %,  i. 

H  2  Henc<s 
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Hence  (f)  it  comes  to  pafs>  that,  when 
we  ftand  upon  the  Surface  of  the  Earth, 
and  the  Eye  has  a  free  View  all  round, 
fo  much  of  the  Heavens  as  is  feen,  ap¬ 
pears  to  us  under  the  Figure  of  a  con¬ 
cave  Spherical  Surface,  reaching  to  the 
Surface  of  tiie  Earth.  The  fceming  In¬ 
ter  fedion  or  Meeting  of  the  Surface  of 
the  Earth  with  the  fore- mentioned  con¬ 
cave  fpherical  Surface  of  .the  Heavens, 
being  continued  every  Way  round  the 
Eye,  reprefents  a  Circle,  which  is  call¬ 
ed  (by  a  Greek  Word)  the  Horizon , 
becaufe  it  hounds  the  Sight,  and  di¬ 
vides  the  feen  Part  of  the  Heavens  from 
the  unfeen;  and  it  is  particularly  (tiled 
the  fenfihle  Horizon ,  becaufe  it  does  thus 
actually  fall  under  our  Senfe  of  V  ifion, 
when  the  Eye  has  a  (*)  free  View. 

The  rational  Horizon  is  fo  called, 
becaufe  it  falls  not  tinder  our  Senfe 
of  Vifion,  but  is  only  to  be  conceived 
by  our  Reafon .  For  hereby  is  deno¬ 
ted  that  Horizon y  which  would  bound 
the  Sight  fuppofing  the  Earth  hifeeb* 


(f)  See  this  illuftrated  Fig.  i.  of  my  Opticks. 

(*)  Hence  it  is  obfervable,  that  every  Horizon  that 
a  dually  bounds  the  Sight,  is  not  properly  the.  fenfible 
Horizon, 

ed, 
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ed,  and  one  Half  of  it  removed,  and 
the  Spectator  placed  on  the  Center  of 
the  Earth.  What  has  been  faid  of 
each  Horizon ,  is  iliuftrated  Fig.  28, 
where  the  greater  Circle  denotes  the 
Heavens  5  the  little  Circle,  the  Earth > 
the  Line  drawn  through  P,  the  fenfible 
Horizon ;  the  other  Line  the  Rational. 
Whence  is  alfo  evident,  that  the 
fenfible  Horizon ,  and  its  refpedive 

are  always  parallel 
and  that  their  mu¬ 


tational  Horizo?iy 
one  to  the  other, 


tual  Diftance 
the  Earth. 


is  the  Semi-diameter  of 


Now  the  whole  Earth  being  but  as  10. 
a  Foint  in  refped  of  that  yaftly  Di-  The  Earth 

ftant  Sphere,  wherein  the  fixed  Stars  Point 
feem  to  be  all  placed  5  hence  the  Di-  refpecl  of 
fiance  between  the  rational  and  fen- 
fible  Horizon ,  being  no  more  than  the  stars. 
Semi-diameter  of  the  Earth,  makes 
no  fenfible  or  confiderable  Difference 
as  to  the  Fhtenomena  of  the  fixed 
Stars. 

But  the  Diftance  between  the  rati-  n. 
onal  and  fenfible  Horizon?  bears  a  con- 
fiderable  Proportion  to  the  Diftance  the  ce- 
of  the  other  celeftial  Lights  from 
the  Earth,  and  confcquently  makes  "  s" 

H  3  a  con- 
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Chap.ix.  a  conftderable  Difference  as  to  the 
(*)  Places  of  thcfe  other  celeftial 
Lights,  which  are  between  the  Earth 
and  the  fixed  Stars.  This  is  alfo 
iiiuftrated  Fig.  28,  where  the  outer- 
mofi  Semicircle  represents  Half  the 
Sphere  of  the  fixed  Stars  s  the  other 
two  Semi- circles  reprefent  the  Halves 
of  the  Orbits  of  any  two  celeftial 
Lights  between  the  Earth  and  the 
fixed  Stars  $  and  the  little  Circle  a- 
bout  the  common  Center  of  the  fore- 
mentioned  Semicircles  reprefents  the 
Earth.  The  Lines  drawn  from  P 
(the  Place  of  the  Spedator)  on  the 
Surface  of  the  Earth,  through  the 
Centers  of  the  Celeftial  Lights  M 
and  S,  to  the  Sphere  of  the  fixed  Stars, 
do  there  denote  the  apparent  Places 
of  the  faid  celeftial  Lights  5  and  the 
other  Lines  drawn  from  the  Center  of 
the  Earth,  through  the  Centers  of 
M  and  S,  to  the  Sphere  of  the  fixed 
Stars,  do  there  denote  (what  are  cal- 


(*)  Here  rnuft  be  remembred  what  is  faid,  Chap, 
1.  Sett.  i$.  viz.  That  that  Point  or  Part  of  the  Sphere 
of  the  fixed  Stars,  between  which  and  the  Spectator 
any  other  of  the  Celeftial  Lights  appears  to  be,  is 
counted  the  place  of  the  faid  Celeftial  Light. 
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led)  the  true  Places  of  M  and  S. 
Whence  may  be  learned,  the  Reafon 
of  thus  taking  Notice  of  the  Rational 
Horizon ,  forafmuch  as  that  is  cftccmed 
by  Aflronomers ,  the  true  Place  of  a 
Phenomenon,  (where  it  would  be  feen 
to  a  Spedator  placed  on  the  Center 
of  the  Earth,  i.  e.  where)  it  is  with 
refpeft  to  the  rational  Horizon . 
Thus  T  is  the  true  Place  of  M  and 
S,  A  the  apparent  Place  of  each.  The 
Difference  between  the  true  and  ap¬ 
parent  Place  (which  are  always  in 
the  fame  vertical  Circle)  of  any  cele¬ 
ftial  Light  or  Phenomenon,  is  called 
its  (*)  ‘Parallax .  •  • 

Having 


(*)  It  is  a  Greek  Word  fignifying  a  Variation  or 
Difference.  It  feeming  too  long  a  Digreftion  to  in- 
fert  into  the  Body  of  this  Chapter  an  Explication  of 
the  Parallax ,  and  on  the  other  hand  the  Parallax 
feeming  a  Particular  too  material  to  be  only  mention¬ 
ed,  I  judged  it  belt  to  adjoin  here  by  way  of  Note, 
what  feems  requifite  to  be  faid  of  it.  The  Parallax 
then  may  be  confidered,  either  with  Refpecft  to  diffe¬ 
rent  celeftial  Lights  or  the  fame.  In  the  former  Re- 
fpe<ft,  the  Parallax  is  greater  or  lefter,  as  the  Celeftial 
Lights  are  lefs  or  more  diftant  from  the  Earth.  Thus 
Pig.  *8,  the  Parallax  T  A  of  M,  is  greater  than  the 
Parallax  T  A  of  S.  And  hence  the  Moon  has  the 
greateft  Parallax ,  as  being  neareft  of  all  the  Celeftial 

H  4  Lights 
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Having  fhewn  the  Difference  be¬ 
tween  the  fenfible  and  rational  Hori¬ 
zon?  and  withal  taken  Notice,  that  it 
is  the  rational  Horizon ,  which  is  prin¬ 
cipally  regarded  by  Aflronomers ,  it  is 
next  to  be  obferved,  that  accordingly 
it  is  the  rational  Horizon ,  which  is 

principally 


Lights  to  the  Earth.  In  refpedt  of  the  fame  Cele- 
ftial  Light,  its  greateft  Parallax  is  at  the  Horizon  ; 
and  as  the  Celeftial  Light  afeends  higher  and  higher 
above  the  Horizon ,  fo  its  Parallax  continually  de- 
creafes,  till  it  quite  ceafes  in  the  Zenith  or  Vertical 
Point.  For  there  the  two  Lines  which  mark  out  the 
apparent  and  true  Place,  do  fall  in  together,  as  is 
evident  from  Fig.  28.  What  more  feems  requifite  to 
be  here  obferved,  is  the  Angle  made  by  the 
meeting  of  the  two  Linesjuft  mentioned  in  the  Center 
of  the  Celeftial  Light,  is  called  the  Parallaffkal  An¬ 
gle,  or  the  Angle  of  the  Parallax ,  and  by  it  the  Pa¬ 
rallax  is  meafured;  as  alfo  that  the  apparent  Place  is 
always  lower  or  nearer  to  the  Horizon ,  than  the  true 
Place.  Whence  the  Parallax  has  a  quite  contrary 
EfFedt  to  Refraction;  forafmuch  as  this  caufes  a  Pha. 
womenon  to  appear  higher ,  or  more  above  the  Horizon 
than  really  it  is.  Thus  in  Fig.  29,  let  T  denote  the 
Earth,  furrounded  with  the  Atmofphere  A  E  D ;  S 
fome  Star,  and  O  the  Spectator  on  the  Surface  of  the 
Earth.  Were  there  no  Atmofphere,  or  were  it  of  an 
equal  Thicknefs  with  the  jEther,  the  Rays  of  Light 
would  come  diredlly  or  in  a  right  Line  from  S  to  O. 
But  fhe  Rays,  when  they  have  pafted  through  the 
JEther  SQ,  entring  at  A  into  the  Atmofphere,  which 
is  thicker  than  the  JEther,  hereby  is  refradted  (i.  e. 
as  it  wete  broken)  and  bent  towards  the  right  Line 
DP,  which  is  perpendicular  to  the  Surface  of  the  At- 
(  ‘  mofpher^ 
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principally  reprefented  by  the  artifi-  Chapnx. 
rial  Horizon  of  the  Globe ;  which 
therefore  is  (or  at  lead  ought  to  be) 
ib  placed,  as  to  divide  the  Globe  it 
felf  exa&ly  into  two  Hemifphers  or 
equal  Parts.  But  here  it  is  to  be  re- 


mofphcre  at  A.  And  becaufe  it  is  likely,  that  the 
Atmofphcre  it  felf  is  not  all  along,  from  the  JEth&r  to 
the  Earth,  of  an  equal  Thicknefs,  but  is  thicker,  as 
it  is  nearer  to  the  Earth;  hence  a  Ray  coming  from 
the  Star  S  will  be  refracted,  not  only  at  A,  but  alfo 
at  other  Points  within  the  Atmofphere,  (as  at  B,  C, 
ere.)  and  at  each  of  thefe  Points  will  be  refracted 
the  fame  Way,  viz.,  toward  T.  But  of  the  Ray 
A  B  C  O,  it  is  only  the  laft  Part  C  O,  which  affects 
the  Eye;  and  therefore  the  Eye  fees  the  Star  at  s. 
and  confcquently  much  higher,  or  much  more  above 
the  Horizon  O  H,  than  really  it  is.  But  Refraction  (as 
well  as  Parallax)  is  greater,  when  the  Phenomenon  is 
nearer  to  the  Horizon  \  and  as  the  Phenomenon  afcends 
higher,  it  continually  decreafes,  and  quite  ceafes  in 
the  Zenith .  To  Refraction  it  is  attributed,  that  the 
Sun  and  Moon  appear  of  an  Oval  Figure  near,  the  Hori¬ 
zon.  For  the  upper  Rim  of  the  Sun  and  Moon  apr 
pearing  a  little  higher,  and  the  lower  Rim  a  great 
deal  higher  than  it  really  is,  hence  this  will  feem  to 
be  nearer  to  that  than  it  really  is ;  and  fo  the  erect 
or  vertical  Diameter  of  either  Luminary  will  feem 
contracted;  while  the  tranverfe  or  horizontal  under¬ 
goes  no  fuch  Contraction,  forafmuch  as  its  Extremi¬ 
ties  are  alike  elevated  by  Refraction.  ’Tis  alfo  to  the 
Refraction  of  the  Sun’s  Rays  to  the  Atmofphere,  that 
the  Crepufculum  or  Twilight  is*  owing;  for  otherwife, 
as  foon  as  the  Sun  is  fet,  it  would  be  prefently  quite 
Dark.  By  Refraction  alfo  the  Sun  and  Moon  appear 
above  the  Horizon ,  when  their  Bodies  are  fomewhat 
under  the  Horizon, 
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marked,  that  although  the  whole 
broad  wooden  Circle,  which  enconv 
pafies  the  reft  of  the  Globe,  may 
fometimcs  be  called  the  Horizon  of 
the  Globe,  yet  properly  and  ftriftly 
it  is  only  the  inner  Rim  or  Edge  of 
the  upper  Surface  of  the  faid  broad 
wooden  Circle,  that  is  the  Horizon  of 
the  Globe,  and  (*)  reprefents  the 
true  Horizon ,  whether  Rational  or 
Senfible. 

For  the  Meafuring  of  the  Altitude 
or  Depreilion  of  any  Phenomenon , 
( L  e.  its  Diftance  above  or  below 
the  Horizon , )  Here  are  conceived 
Circles  to  run  parallel  to  the  Horizon 
through  every  Point  of  the  Globe  5 
which  (as  is  illuftrated  Fig.  30,)  grow 
lefs  and  lefs  on  each  Side  of  the  Ho¬ 
rizon,  as  they  are  more  remote  from 
it,  and  at  length  End  in  two  Points. 
One  of  thefe  Points  being  always 


(*)  The  Horizon  (as  is  above  obferved )  is  that  Cir¬ 
cle,  i.  e.  that  circular  Line,  wherein  the  Surface  of 
the  Heavens  and  the  Surface  ot  the  Earth  interfed, 
or  are  conceived  to  interfed,  one  the  other.  But  a 
circular  Line  has  only  a  circular  Length,  no  Breadth, 
nor  Thicknefs.  And  therefore  it  is  properly  the  in¬ 
ner  Edge  of  the  upper  Surface  of  the  broad  wooden 
Circle,  which  is  the  artificial  Horizon  of  the  Globe.  ? 
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over  the  Vertex,  or  Head  of  the  Spe¬ 
ctator,  is  therefore  called  the  vertical 
Pointy  or  by  a  fingle  Arabick  Word, 
the  Zenith .  The  other  Point,  which 
is  diametrically  oppofite  to  the  for¬ 
mer,  is  called  by  an  Arabick  Word, 
the  Nadir.  The  Zenith  is  reprelent- 
ed  Fig.  3  o,  by  the  Point  Z,  the  Na¬ 
dir  by  the  Point  N.  The  fore-men¬ 
tioned  parallel  Circles  between  the 
Horizon  and  the  Zenith  or  Nadir ,  are 
called  from  their  Ufe,  Circles  or  Pa¬ 
rallels  of  Altitude ,  and  by  an  Arabick 
Word,  Almicantars . 

For  denoting  what  Point  of  the 
Horizon  any  Phenomenon  is  in,  or  is 
at  leaf!  to  be  referred  to,  there  are 
conceived  alfo  Circles  croffing  every 
Point  of  the  Horizon  at  right  Angles, 
and  all  croffing  one  another  in  the 
Zenith  and  Nadir.  And  from  their 
common  InterfeClion  being  thus  in 
the  Zenith  or  vertical  Point,  they  are 
filled  vertical  Circles ,  or  by  an  Ara¬ 
bick  Word,  Azimuihs.  Thefe  are  alfo 
illuftrated  Fig.  30. 

Among  the  Points  of  the  Horizon 
there  are  four,  which  are  called  the 
Cardinal  (i.  e.  Principal)  Points,  and 
are  diftinguifhed  by  the  Names  of  the 

Eaft 
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Chap.  IX.  Eafiy  Weft,  Northy  and  South  Points. 
The  eaft  and  weft  Points  of  every  Ho¬ 
rizon  are  thofe,  wherein  the  Sun  rifes 
and  fets,  when  he  is  in  the  Equinocti¬ 
al.  The  other  two  are  each  90  De¬ 
grees  diftant  from  the  former,  one  to¬ 
wards  the  north  Pole,  and  thence  called 
the  north  Point  $  the  other  toward  the 
fouth  Pole,  and  thence  called  the  fouth 
Point. 

Among  the  vertical  Circles,  thofe 
two  are  of  fpecial  Note,  which  pals 
through  the  Cardinal  Points  of  the 
Horizon .  That  which  partes  through 
the  eaft  and  weft  Points  is  called  the 
prime  Vertical  5  the  other  which  partes 
through  the  north  and  fouth  Points 
is  filled  the  Meridian ,  becaufe  every 
Day,  when  the  Sun  comes  to  that 
Circle,  it  is  then  Meridies  or  Mid-day 
within  that  Horizon .  When  any  ce¬ 
leftial  Light  is  rifen,  it  afeends  ftill 
higher  and  higher,  till  it,  comes  to  the 
Meridian ;  and  as  foon  as  it  has 
crofled  that,  it  begins  to  defeend 
lower  and  lower.  Hence,  when  it  is 
at  the  Meridiany  it  is  faid  to  culmi¬ 
nate  ,  (i.  e.  to  be  at  its  Culmen  or 

Top-height  for  that  Day,)  and  fuch 

its 
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its  greateft  Height  is  therefore  called  its 
meridian  Altitude . 

As  the  Horizon  divides  the  World 
into  an  upper  and  lower  (or  vifible 
and  invifible)  Hcmifphere;  fo  the 
Meridian  divides  the  World  into  an 
eaftern  and  weftern  Hemifphere  5  the 
former  being  fo  called,  becaufe  it  is 
that  wherein  the  celeftial  Lights  do 
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rife  5  the  other,  becaufe  it  is  that  where¬ 
in  they  fet. 

Though  the  whole  brafs  Circle, 
which  is  immediate iy  upheld  by  tiie 
Horizon  at  its  north  and  fouth  Points,  the  Globe, 
be  frequently  called  in  grofs  the  Me - 
ridian  of  the  Globe  5  yet  properly  and 
ftridfly  fpeaking,  the  artificial  Meridian  \ 
is  only  the  graduated  Edge  of  the  faid 
brafs  Circle. 

The  Meridian  is  the  only  vertical  l9 • 
Circle  which  is  diftindly  reprefented  Q^dnmt 
on  the  Globe.  As  for  all  the  reft,  of  Alti- 
they  are  reprefented  in  Part  by  the tude* 
Quadrant  of  Altitude  refpe&ively  ap¬ 
plied  to  the  Body  of  the  Globe,  from 
the  Zenith  to  the  Horizon .  It  is  a 

long  narrow  Strip  of  Brars,  made 
thin,  that  it  might  be  pliant  to  the 
Body  of  the  Globe  5  and  made  to 
reach  from  the  Zenith  to  the  Horizon , 

fo 
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Chap. IX.  f0  much  of  it  as  is  contained  between 
the  Zenith  and  Horizon,  being  divided 
into  90  Degrees,  as  being  juft  equal 
to  the  fourth  Part  of  the  Circumfe¬ 
rence  of  the  Globe  5  whence  it  takes 
the  Name  of  the  Gfuadrayit,  being  pe¬ 
culiarly  ftiled  the  Quadrant  of  Altitude 
from  its  Ufe  in  taking  the  Altitude  of 
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any  Point  of  the  Globe.  And  as  the 
Strip  of  Brafs  fo  called  does  by  its 
Length  from  the  Zenith  to  the  Horizon > 
reprefent  the  fourth  Part  of  a  vertical 
Circle  5  fo  being  rightly  faftned  on  Top 
at  the  Zenith ,  and  then  moved  round 
the  Body  of  the  Globe,  by  fuch  its  Mo¬ 
tion,  the  feveral  Points  thereof  will 
reprefent  the  feveral  Almicantars  pe~ 
tween  the  Zenith  and  Horizon . 

Within  the  brafs  Circle  called  the 
Meridian  of  the  Globe,  hangs  the 
Body  of  the  Globe,  being  upheld  by 
two  Iron  (as  it  were)  Pins  fattened  to 
the  Meridian ,  the  Body  of  the  Globe 
being  made  to  turn  round  upon  thefe 
two  Pins,  which  therefore  reprefent 
the  two  ‘Poles  of  the  Equator ,  or  ( as 
they  are  other  wife  called)  of  the  (f) 


(f)  They  are  fo  called,  becaufe  all  the  World,  but 
the  Earth,  feems  to  turn  round  upon  them. 

World  } 
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Worlds  that  by  the  little  Bear  on  the  chaP- ^ 
Surface  of  the  Globe,  reprefenting 
the  Ardick  or  north  Pole  5  and  the 
other,  the  Antardiclc  or  fouth  Pole* 

The  Piece  of  Iron  palling  through 
the  Center  of  the  Globe,  and  of  which 
the  two  Irons  Pins  afore- mentioned  arc 
the  Extremities,  reprefents  the  Axis  of 
the  World . 

From  what  has  been  above  laid,  21 
{Chap.  III.  Sell.  5.)  it  is  obvious, 
that  the  Equator  of  the  Celdfial  Ecfiptick, 
Globe  is  the  great  Circle,  drawn  on  two  Txo- 
the  Surface  of  the  Globe  in  the  very 
Middle  between  the  two  Poles  already  des  of  the 
mentioned  5  as  alfo,  that  the  great  afiffa 
Circle,  which  crofies  obliquely  the 
faid  Equator ,  is  the  Ecliptick  of  the 
Globe  5  and  that  the  two  Idler  Cir¬ 
cles,  which  the  faid  Ecliptick  touches  - 
at  its  greateft  Declination  ( northward 
or  fouthward)  from  the  Equator ,  are 
the  two  Tropicks  of  the  Globe  $  that 
on  the  north  Side  of  the  Equator ,  the 
Tropick  of  Cancer ,  that  on  the  fouth 
Side,  the  Tropick  of  Capricorn  5  laftly, 
that  the  two  Idler  Circles  drawn  on 
the  Surface  of  the  Globe  at  the  fame 
Diftance  {viz.  23  f  Degrees)  from 
each  Pole  of  the  Equator ,  as  the  Tro~ 
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picks  are  from  the  Equator  it  felf,  are 
the  polar  Circles  of  the  Globe;  that 
about  the  Ar&ick  or  north  Pole,  the 
ArEtick  Circle ;  that  about  the  Antar- 
ftick  or  fouth  Pole,  the  AntarElick 
Circle . 

In  reference  to  the  Equator  y  it  is 
here  to  be  added,  that  whereas  it  has 
been  afore  in  this  Chapter,  SeEl .  15, 
obferved,  that  the  call  and  weft 
Points  of  any  Horizon  are  thofe, 
where  the  Sun  rifes  and  fets  when 
he  is  in  the  Equator ;  and  whereas  alfo 
it  is  then  equal  Day  and  Night  all  over 
the  World  s  it  hence  follows,  that  the 
artificial  Equator  in  any  due  Pofition 
of  the  Globe,  muft  cut  the  Horizon 
exaftly  in  its  eaft  and  weft  Points;  and 
there  cut  it  fo,  as  to  be  equally  divided 
by  the  Horizon  into  two  Parts,  one 
Half  being  above  the  Horizon ,  the  o» 
ther  below.  And  by  thefe  Particulars 
it  may  be  further  proved,  whether  a 
Globe  is  truly  made. 

The  Pofition  of  the  Equator  to  the 
Horizon ,  is  in  general  three- fold.  For 
the  Equator  cuts  the  Horizon ,  either 
at  right  Angles,  or  at  oblique  Am 
gles,  or  elfe  it  is  Parallel  to  the  Ho¬ 
rizon* 


Such 
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Such  as  live  under  the  celeftial  (or  chap.ix. 
which  is  the  fame,  upon  the  ter- 
reftrial)  Equator ,  their  Horizon  is 
crofted  by  the  Equator ,  and  confe-  sphere? 
quently  by  all  its  Parallels  at  right 
Angles  5  and  hence  thefe  are  faid  to 
live  in  a  right  Sphere .  The  Property 
of  which  Sphere  is  this,  that  it  is 
therein  equal  Day  and  Night  through 
the  whole  Year.  For  the  Equator 
and  all  its  Parallels  being  bifeded  by 
the  Horizon  in  a  right  Sphere,  (as 
may  be  fhewn  by  putting  the  mecha¬ 
nical  Globe  into  fuch  a  Pofition,  viz * 
fo  as  that  the  Equator  of  the  Globe 
may  move  round  under  the  Zenith ,) 
and  the  Suns  diurnal  Motion  being 
always  either  in  the  Equator *  or  one 
of  its  Parallels  5  hence  it  follows,  that 
the  Sun  (moving  ail  the  24  Hours 
alike)  muft  always  make  as  long  a 
Stay  above,  as  below  the  Horizon > 
in  a  right  Sphere ;  and  consequently, 
that  it  muft  be  there  equal  Day  and 
Night  through  the  whole  Year. 

Such  as  live  on  either  Side  the 
Equator ,  between  it  and  its  Poles,  of  an  obi 
their  Horizons  do  crofs  the  Equator , 
and  confequently  its  Parallels,  at  An- 

I  gles 


H4 


Of  the  Celeftial  Globe,  &c'. 


Chap.  IX.  gjcs  lefs  or  more  oblique,  according  as 
w  they  live  lefs  or  more  diftant  from  the 
Equator.  Hence  thefe  are  faid  to  live 
in  an  oblique  Sphere,  and  their  Hori¬ 
zons ,  though  they  all  bifeft  or  equally 
divide  the  Equator  it  i  elf,  yet  do  all 
lefs  or  more  unequally  divide  its  Pa¬ 
rallels,  according  as  the  Parallels  them- 
felves,  and  the  Places  to  which  the 
Horizons  refpedively  belong,  are 
lefs  or  more  diftant  from  the  Equator „ 
Wherefore,  the  diurnal  Motion  of  the 
Sun,  when  it  is  not  in  the  Equator , 
being  in  fome  one  of  its  Parallels  thus 
lefs  or  more  unequally  divided  by  the 
refpe&ive  Horizons ,  it  thence  comes  to 
pafs,  that  the  Day  and  Night  are  lefs 
or  more  unequal  at  the  fame  time  of 
the  Tear  (excepting  the  two  Equinox¬ 
es)  in  different  Places ,  according  as 
the  faid  Places  are  lefs  or  more  diftant 
from  the  Equator  $  and  alfo  that  the 
Day  and  Night  are  lefs  or  more  une¬ 
qual  at  different  Trnes  of  the  Tear  in 
the  fame  Place,  according  as  the  Sun  is 
lefs  or  more  Diftant  from  the  Equator * 
All  which  is  evidently  to  be  {hewn  up¬ 
on  the  Globe, 
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Lajlly,  Under  the  very  Poles  of  chap.ix. 
the  Equator ,  or  of  the  World,  the 
Horizon  and  Equator  run  parallel  one  of  a  p’, 
to  the  other,  which  Polition  is  there-  mallei 
fore  called  a  parallel  Sphere.  The  s^her9i 
property  of  this  Sphere  is,  that  there¬ 
in  it  is  Day  for  Half  the  Year  toge¬ 
ther,  and  Night  for  the  other  Half, 
for  the  Equator  and  Horizon  being 
here  Parallel,  as  long  as  the  Sun  fays 
on  the  fame  Side  of  the  Equator ,  fo 
long  muft  it  ftay  above  the  Horizon 
of  that, Pole,  and  confequently,  fo 
long  together  is  it  Day  at  the  re- 
fpedive  Pole,  and  Night  at  the  oppo- 
fite  Pole.  This  is  alio  evidently  fhewii 
upon  the  Globe,  being  placed  fo,  as 
that  its  Equator  and  Horizon  become 
parallel  one  to  the  other. 

It  remains  to  obferve  in  reference  27; 
to  the  Equator ,  that  a  Revolution  Revcq 

thereof  is  the  Meafure  of  a  (* *)  theEquL 
Nuchthemeron ,  or  the  Space  of  24  tor,  the 
Hours.  Accordingly,  whilft  any 
Point  of  the  artificial  Equator  moves  themeron/ 

or  of  24 

_ - _  -  _ _ _  Hours. 


(*)  It  is  a  Greek  Word  Egnifying  the  Space  of  one 
Day  and  Night  taken  together. 
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from  the  artificial  Meridian  round  to 
the  fame  Side  of  the  faid  Meridia?i 
again ;  the  Index,  which  is  faftned 
to  the  north  Pole  of  the  Globe,  will 
move  quite  round  the  Hour-circle 
fattened  updn  the  Meridian  about  the 
faid  Pole.  And  by  comparing  the 
Motion  of  the  Equator  with  that  of 
the  Hour-Index,  it  will  fenfibly  ap¬ 
pear,  (if  the  Globe  be  made  true) 
that  as  the  whole  Circumference  of 
the  Heavens,  divided  into  360  Parts, 
called  Degrees,  pafs  under  the  Meri¬ 
dian  of  any  Place  in  a  Nucthemeron 
or  24-  Hours  3  fo  15  Degrees  of  the 
Circumference  of  the  Heavens  pafs 
under  the  fame  Meridian  every  Hour, 
For  according  to  the  Rule  of  Propor¬ 
tion,  as  24  Hours,  are  to  3  60  Degrees* 
fo  t  Hour,  is  to  15  Degrees. 

Proceed  we  next  to  obferve  in  re¬ 
ference  to  the  Zodiack  or  Eclipticky 
that,  the  Reafon,  which  induced  the 
Old  Aftrono?ners  to  divide  it  into 
twelve  Signs,  is  thought  to  be  (*)  prin- 


(*)  Some  conceive  the  Reafon  to  have  been,  becaufe 
the  Number  Tzvehs  h as  many  aliquot  Parts. 

cipally 
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cipally  this  5  viz,  becaufe  the  Moon  cliaP-  IX, 
goes  twelve  Times  round  the  Zodiack , 
whiift  the  Sun  goes  once.  And  for 
the  like  Reafon  it  feems  to  be,  that, 
whereas  one  Revolution  of  the  Sun 
round  the  Zodiack ,  is  called  the  Solar 
Year,  there  are  reckoned  twelve  Re¬ 
volutions  of  the  Moon  round  the 
Zodiack  to  make  up  the  Lunar  Year, 

Lajily ,  The  Reafon  why  each  Sign  of 
the  Zodiack  was  diftinguifhed  into 
thirty  Degrees,  feems  to  be  this,  be¬ 
caufe  the  Moon  always  overtakes  the 
Sun  in  (f)  about  thirty  Days  after 
(he  has  left  him. 

And  becaufe  the  Sun  graditur ,  i.  c,  29. 
goes,  in  a  Day  and  Night  or  24  Degrees, 
Hours  Space,  near  upon  one  of  thefe 
thirty  Parts  of  a  Sign ;  hence  the  faid 
Parts  are  thought  to  be  (tiled  by  the 
Latins ,  Gradus}  and  fo  by  us,  Degrees . 

And  from  the  Circle  of  the  Zodiack , 
or  more  particularly  of  the  Ecliptick> 
came  this  Name  to  be  transferred  to 
the  like  Divilions  of  all,  not  only 
aftronomical,  but  alfo  other  mathe¬ 
matical  Circles. 


(t)  See  Chap,  4.  Se&t, 


Agreeably 
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find  cn  the 
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each  Ca¬ 
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..Agreeably  tc  the  12  Signs  of  the 
Eel  flick,  the  Solar  year  is  alfo  divi¬ 
ded  into  twelve  Months,  called  Solar 
Months ;  each  being  the  Space  where¬ 
in  the  Sun  goes  through  a  Sign,  and 
fo  containing  almoft  307  Days.  How 
thefe  Solar  Months  hr  idly  fo  cal¬ 
led,  anfwer  to  the  common  Calendar 
Months,  or  (which  amounts  to  the 
fame)  what  Degree  of  -the  Ecliptick 
the  Sun  is  in  each  Day  of  the  12  Ca¬ 
lendar  Mouths,  is  to  be  feen  on  the 
upper  Surface  of  the  broad  wooden 
Circle  of  the  Globe  commonly  called 
its  Horizon  s  for  thereon  the  12  Signs 
of  the  Eel  flick >  and  the  1 2  Calendar 
Months  are  fo  placed,  both  according 
to  the  Julian  and  Gregorian  Account, 
as  that  the  Days  of  thefe  may  duly 
anfwer  to  the  refpective.  Degrees  of 


3T.  Ill  reference  to  the  12  Divifions  of 
The DhU  the  Ecliptick  on  the  Surface  of  the 
Zodildf  Body  of  the'  Globe,  it  is  to  be  obfer- 
cr  Ed  ip-  ved,  that  neither  the  Conhellations 

Xhtkn7wr°  theitifelves,  nor  their  Names,  but 
not  by  til  their  Charafters  fhew,  which  Divi- 
Confteila-  fion  Gf  the  Ecliptick  is  efleemed  re- 

signs  fpectiyely  to  belong  to  each  Sign,  or 


goe: 
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goes  under  the  Name  of  each  Sign. 
Thus  the  Charader  r  is  placed  at 
the  Beginning  of  that  Divifion,  which 
is  eftcemed  to  belong  to  Aries  ;  and 
the  faid  Divifion  of  30  Degrees  be¬ 
tween  t  and  is  that  which  is  de¬ 
noted  by  the  Sign  of  Aries  $  whereas 
the  Conftcllation  fo  called,  is  now, 
great  or  moft  Part  of  it,  out  of  that 
Divifion  5  and  the  Word  Aries  is 
affix’d  to  the  faid  Conftcllation  ah 
moft  at  the  End  of  the  faid  Divifion. 
So  the  Divifion  between  n:  and  £5,  is 
that  which  is  denoted  by  the  Sign  of 
Gemini ,  though  the  Conftcllation  fo 
caHed,  is  almoft  entirely  out  of  that 
Divifion,  and  confequently,  the  Word 
Gemini  affixed  to  the  Conftellation. 

The  Reafon  hereof  is  this.  The 
Conftellations  themfelvcs  (*)  conti¬ 
nually  (though  very  (lowly)  changing 
their  Situation  in  the  Zodiack  or  E 
cliptickj  in  Conformity  thereto,  con¬ 
tinually  to  change  the  Names  of  the 
feveral  Divifions,  would  create  great 


Chap.  IX. 

[elves ,  but 
by  their 
Chara- 

iSers. 


And  the 

Reafon 

thereof. 


(*)  To  what  this  Change  of  Situation  is  owing 
really,  is  obferved,  Chap.  7.  Sett,  y 


Con- 
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Chap.  IX.  Confufion  in  Aftronomy  ;  forafmuch 
as  it  would  make  it  an  intricate  Mat¬ 
ter  rightly  to  diftinguifh  what  Parts 
of  the  Zodiack  belonged  to  the  ftve- 
ral  Signs  in  different  Ages  of  the 
World.  Wherefore  to  avoid  fuch 
Confufion,  it  has  been  with  great 
Prudence  judged  Expedient,  not  to 
make  any  Change  as  to  the  Names  of 
the  Divifions,  though  the  Conftella- 
tions  themfelves  do  in  Procefs  of 
Time  change  their  Places  5  but  al¬ 
ways  to  look  on  that  which  is  efteem- 
ed  the  firfl  Divifion  of  the  Zodiack  as 
belonging  to  Aries ,  at  leaft  to  let  it 
go  always  under  the  Name  of  Aries> 
(and  fo  of  the  reft)  though  that  Con- 
ftellation  it  felf  (and  fo  of  the  reft) 
have  now  fo  changed  its  Situation,  as 
to  be  moftly,  or  in  great  Part  out  of 
its  refpecdve  Divifion  5  and  will  in  Pro¬ 
cefs  of  Time  be  removed  farther  and 
farther  from  it. 

i  s  y 

3 1  ?  Befides  the  Circles  hitherto  menti- 
ofthe  oned,  there  are  ufually  drawn  on  the 
Surface  of  the  cekftial  Globe,  twelve 
cm  of  the  other  Circles  \  fix  whereof  crofs  per 
Gkbs 3  viz-  pencjicularly  the  Ediptick  between  its 

Signs,  the  other  fix  crofs  perpendicu- 

•■  ■■  *  larly 
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larly  the  Equator  at  every  like  (viz,,  chap.ix 
90  Degrees)  Diftance,  beginning  to 
reckon  from  the  firft  of  Aries. 

The  fix  former  are  called  Circles  of  34. 
Latitude  y  becaufe  that  Arch  of  fuch  a  chefix 
Circle,  which  is  intercepted  between  Latitude, 
any  Phenomenon  or  Point  of  the  Hea¬ 
vens  and  the  Eclipticky  is  the  Meafure 
of  the  faid  Phenomenons  or  Points 
Latitude,  /.  e.  Diftance  from  the  Eclip- 
tick  northward  or  louthward.  For  the 
Ecliptick  being  the  Circle  in  the  Hea¬ 
vens  of  principal  Regard,  therefore,  by 
it  the  Heavens  are  diftinguifhed  into 
two  Hemifpheres,  one  northern,  the 
other  fouthern. 

By  the  fame  Circles  is  alfo  meafu-  5  S 
red  the  Longitude  of  any  Phenomenon  Which  ars 
or  Point  in  the  Heavens,  For  by  the 
Help  of  thefe  Circles,  any  ‘ Phenome-  Longi- 
non  in  the  Heavens  is  referred  to  the  tU(Je° 
Eclipticky  the  faid  ‘Phenomenon  being 
underftood  to  be  in  that  Point  of  the 
Eclipticky  which  is  interfe&ed  by  fuch 
a  Circle  palling  through  the  faid  Phe¬ 
nomenon  y  and  the  Arch  of  the  Eclip¬ 
tick  between  the  firft  of  Aries  and 
the  faid  Point  of  Interfedion,  is  the 
Meafure  of  the  faid  Phenomenons 

Longitude, 


IZZ 
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36. 

rAnd  fix 
Circles  of 
Declinati¬ 
on;  among 
' which  are 
the  two 


$7° 


The  princi¬ 
pal  Circles 
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Glob  equ¬ 
ally  reck - 
med  Ten, , 
diftin- 
guifbed  in¬ 
to  fix  grea¬ 
ter,  and 
four  leller 
Circles. 
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Longitude,  or  Diftancc  from  the  firft 
of  Aries  reckoned  according  to  the 
Series  of  the  Signs. 

By  the  fix  other  Circles,  any  cPha- 
nomenon  or  Point  in  the  Heavens  is  re¬ 
ferred  in  like  Manner  to  the  Equator  > 
and  they  are  called  Circles  of  Medina- 
on,  becaufe  that  Arch  of  fuch  a  Cir¬ 
cle,  which  is  intercepted  between,  the 
faid  Ehrenomenon  and  Equator,  is  the 
Meafure  of  its  Declination,  i.  e .  of 
its  Diftance  from  the  Equator,  north¬ 
ward  or  fouthward.  Among  thefe 
Circles,  the  two  of  chief  Note  are 
the  two  (*)  Colures ;  one  whereof  crof- 
fes  the  two  Equinodial  Points,  and 
is  therefore  called  the  Equinodial  Co- 
lure  5  the  other  croffes  the  two  Solfti- 
tial  Points,  and  is  therefore  called  the 
Solftitial  Colure. 

And  thus  we  have  deferibed  the 
feveral  Circles,  '  and  more  remarkable 
Points  of  the  celeftial  Globe.  It  re¬ 
mains  to  obferve,  that  of  all  the  fore- 
mentioned  Circles,  thefe  are  ufually 


(*)  The  Import  and  Reafon  of  this  Name  is  not 
well  accounted  for  by  any  Writer  of  Aftronomyj  as  I 
(mow  of. 

reckoned 
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reckoned  the  ten  principal  Circles  of  Chap.  IX. 
the  Globe,  viz.  the  Horizon ,  the 
Meridian ,  the  Equator ,  the  Zodiack 
or  Ecliptick ,  the  two  Colures ,  the  two 
TropickSy  and  the  two  Eolar  Circles. 

And  thefe  are  diftinguifhed  into 
ter  and  Circles  5  the  fix  former 

being  greater  Circles,  as  being  con- 
centrical  with  the  Globe  it  felf,  and 
fo  dividing,  each  of  them,  the  Globe 
into  two  Hemifpheres  or  equal  Parts  j 
the  four  latter  being  lelfer  Circles, 
as  being  not  concentrical  with  the 
Globe,  and  fo  dividing,  each  of 
them,  the  Globe  into  two  unequal 
Parts. 

All  the  ten  Circles  laft  mentioned,  38. 
are  ufually  drawn  on  the  terreftrial  °f  them- 
Globe;  as  aifo  Circles  crofting  per- 
pendicularly  the  Equator  at  every  ten 
Degrees,  and  other  Circles  running 
parallel  to  the  Equator  at  every  ten 
Degrees.  The  former  are  called  Cir¬ 
cles  of  Longitude ,  the  latter  Circles 
or  Parallels  of  Latitude  5  forafmuch 
as  thofe  ferve  to  fhew  the  Longitude 
of  Places,  (/.  e.  their  Diftance  from 
fome  one  of  the  faid  Circles  taken  at 
Liberty,  and  commonly  called  the 

firft 
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chap.  IX.  firft  Meridian ,  all  thefe  Circles  of 
w^w  Longitudes  being  alfo  Meridians  $) 
thele  ferving  to  fhew  the  Latitude  of 
Places,  or  their  Diftance  from  the 
Equator.  Befides  thefe  Circles  fore- 

mentioned,  there  are  alfo  u  dually 
drawn  on  the  Surface  of  the  terre¬ 
ftrial  Globe,  Rumbs ,  i.  e.  Circles 
cr offing  one  another  in  feme  certain 
Points  of  the  Globe,  where  there  is  a 
Vacancy,  and  reprefenting  the  feve- 

ral  Winds,  or  32  Points  of  the  Com- 
pafs,  fet  down  alfo  on  the  outward 
Rim  of  the  Horizon ,  both  of  the  ce¬ 
leftial  and  terreftrial  Globe.  But  the 
main  Difference  between  thefe  two 
Globes,  is  this,  that  on  the  Surface  of 
the  celeftial  Globe  are  deferibed  the 
Conftellations,  and  other  fixed  Stars  in 
their  due  Situation  :  on  the  Surface  of 
the  Terreftrial  Globe  are  deferibed  the 
feveral  Parts  of  the  Earth  and  Sea  in 
flieir  due  Situation. 

39.  Proceed  we  now  to  the  Ufe  of  the 
An obfer-  celeftial  Globe,  or  to  drew  how  the 
umZgthe  diurnal  Rhtenomem  of  the  celeftial 
Difference  Lights  are  reprefented  thereby.  For 

^natural  t^LC  ciearer  Apprehenfion  whereof  it 
Appear-  feerns  requifite  to  obferye,  that  there 

is 
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is  this  Difference  in  general  between  Chap^ix 
the  natural  Appearances  of  the  cele-  ranees  */’ 
ftial  Lights,  and  the  artificial  Repre-  theceleja- 

lentation  of  them  by  the  Globe,  viz.  andffow- 
that  the  faid  celeftial  Lights  do  natu-  tificial Ru¬ 
rally  appear  to  us  as  in  the  Concave  or  on ^fthem 
inner  Surface  of  the  Heavens,  where-  nponthe 
as  they  are  reprefented  upon  the  Con - 
vex  or  outer  Surface  of  the  celeftial 
Globe.  Wherefore  to  make  the  ar¬ 
tificial  Reprefentation  to  anfwer  more 
exa&ly  to  the  natural  Appearance, 
either  the  Spe&ator  muft  be  con¬ 
ceived  to  be  placed  within  the  cele¬ 
ftial  Globe  at  its  Center,  and  the  Bo¬ 
dy  of  the  Globe  to  be  tranfparent 
like  the  Heavens,  and  in  fuch  a  Pofi- 
tion  of  the  Eye,  the  celeftial  ‘Pheno¬ 
mena  on  the  Surface  of  the  Globe 
will  appear  to  the  Eye  in  a  concave 
Surface,  as  they  do  naturally  5  or  elfe 
the  Spectator  is  to  be  conceived  as 
placed  without  the  concave  or  inner 
Surface  of  the  Heavens  5  and  confe- 
quently  as  viewing,  from  fomewhere 
above,  the  correfpondent  convex  Sur¬ 
face  of  the  Heavens  5  and  upon  fuch 
a  Suppofition,  the  celeftial  Phenome¬ 
na  would  naturally  appear  to  us  in  a 

*  convex 
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Chap.  IX.  convex  Surface,  as  they  are  reprelent- 
cd  by  the  Globe.  Now  we  being  pla¬ 
ced  upon  the  Convex*  t  or  outer  Sur¬ 
face  of  the  Earth,  and  the  feveral  Parts 
of  the  Earth  and  Sea  being  reprefented 
likewife  on  the  convex  Surface  of  the 
terreftrial  Globe  $  therefore  there  is  an 
exaft  Agreement  in  this  Particular  be¬ 
tween  the  natural  Pofition  of  the  feve- 
ral  Parts  of  the  Earth  and  Sea,  and 
their  artificial  Reprefentation  by  the: 
terreftrial  Globe,  without  the  Help  of 
any  fuch  Fi&ion,  as  has  been  afore  ob- 
ferved  requifite,  to  ad  juft  the  natural 
Appearance  ol  the  celeftial  cPh£nome - 
na,  to  their  artificial  Reprefentation  by 
the  celeftial  Globe, 


CHAP, 
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CHAP.  X. 


Of  the  more  ufeful  Problems  folded  by  ch*P- 
the  Celeftial  Globe. 


PROBLEM  I. 

To  find  the  Sun’s  Place  in  the 
Ecliptic ic  for  ayiy  Pay  given ? 
v.  g.  Obi .  13.  Old  Style. 


JN  the  Julian  Calendar  (placed  next 
to  the  Ecliptick)  on  the  Horizon¬ 
tal  wooden  Circle  of  the  Globe  find  the 
Day  given,  to  which  adjoins  the  Degree 
of  the  Ecliptick ,  where  th t  Sun  is 
that  Day.  Thus  to  Obi.  13?  adjoins 
the  firft  Degree  of  Scorpio ,  the  Suns 
Place  for  that  Day. 

The  Sun’s  Place  being  thus  found  by  the  Eclip- 
*  tick  on  the  Horizon,  the  fame  Degree  of  the  Ecliptick 
on  the  Surface  of  the  Globe  is  to  be  taken,  in  order 
to  folve  any  of  the  following  Problems. 


PRO- 


1 


Of  the  UJe  of  the 

PROBLEM  II. 

To  find  the  Sun's  Decli  nat  ion  at 
my  Time  given ,  v.  gr.  OEi.  13- 
Old  Style,. 

HAving  (by  "Problem  1.)  found  the 
Degree  of  the  Ecliptich  where¬ 
in  the  Sun  is  at  the  Time  given,  bring 
the  faid  Degree  to  the  graduated  Edge 
of  the  Meridian  of  the  Globe  5  the 
Degrees  of  the  faid  Meridian ,  intercept¬ 
ed  between  the  Equator  and  the  Sun's 
Place,  {hews  the  Sun's  Declination.  Thus, 
Old,  1 3 .  the  Sun  is  in  the  eleventh  De¬ 
gree  of  the  fouthern  Declination. 

As  in  this,  fo  in  the  following  Problems,  by  bring¬ 
ing  any  Point  of  the  Globe  to  the  Meridian,  is  Under-* 
flood  the  bringing  it  to  the  graduated  Edge  of  the  Me¬ 
ridian  of  the  Globe,  as  being  that  which  reprefents  the 
true  Meridian . 

In  like  manner,  the  Latitude  of  a  Place  is  found  up¬ 
on  the  terreftrial  Globe,  by  bringing  the  Place  to  the  gra¬ 
duated  Edge  of  the  Meridian  and  reckoning  the  De¬ 
grees  of  the  Meridian  between  the  Place  and  the  Equa - 
tor.  For  as  the  Diflance  of  any  Point  in  the  Heavens 
from  the  Equator  is  Afironomical  Declination ,  fo  the 
Diflance  of  any  Point  on  the  Earth  from  the  Equa¬ 
tor  is  Geographical  Latitude.  Which  is  requiflte  to  be 
here  known,  forafmuch  as  although  the  two  fore¬ 
going  Problems  refped:  indifferently  all  Latitudes  and 
Places,  the  following  Problems  refped  only  particular 
Places,  the  Ehmomena  relating  thereto  varying  ac¬ 
cording  to  the  different  Latitude  of  Places. 

PRO- 
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Chap.  X* 

S/Y%| 

V  • 

To  rectify  the  Globe  to  any  Lati¬ 
tude  given. 

O  V  E  the  fefpe&ive  Pole  {vizi 
the  north  Pole,  if  the  Latitude 
given  be  northern  5  the  fouth  Pole^ 
if  fouthefn)  above  the  Horizon ,  till 
there  are  fo  many  Degrees  of  the  Me¬ 
ridian  between  the  Paid  Pole  and  the 
Horizon ,  as  anfwer  to  the  Latitude 
given.  Thus  the  north  Pole  being 
elevated  5 1  Degrees  and  an  Half,  the 
Globe  is  re&ified  for  the  Latitude  of 
London . 


Celejtial  Glob  e* 
PROBLEM  III. 
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Of  the  Ufe  of  the 


PROBLEM  IV.  \ 

To  find  what  Stars  never  rife , 
never  fet  in  any  Place  or  Latitude 
given . 


HE  Globe  being  (by  Problem  3. 
redifyed  to  the  Latitude  given, 
fuch  Stars  as  go  not  under  the  Horizon 
of  the  Globe,  during  its  whole  Revolu¬ 
tion,  they  never  fet  in  the  Latitude  gi¬ 
ven.  And  fuch  Stars  as  rife  not  above 
the  Horizon  of  the  Globe,  during  its 
whole  Revolution,  they  never  rife  in 
the  Latitude  given.  Thus  the  little 
Bear,  the  Dragon ,  Cepheus,  and  Cafi 
fiopeiay  never  let  in  the  Latitude  of 
London  \  as  alfo  the  great  Bear,  ex¬ 
cept  the  lower  Part  of  its  right  Foot. 
On  the  other  hand,  the  Peacock ,  the 
Indian ,  the  Toucan ,  the  Hydrusy  the 
Dorado^  the  Chamaleon ,  the  fouthern 
Triangle ,  the  Apus%  never  rife  in  the 
Latitude  of  London . 


Celejlial  Glob  e  . 


PROBLEM  V. 


To  rectify  the  Globe,  fo,  as  that 
it  may  be  ready  duly  to  reprefent 


the  diurnal  Phenomena,  at  any 
Place,  and  Time  given,  v.  gr.  at 
London,  Off.  13.  Old  Style. 


H  E  Globe  being  redifyed  (by 


A  Problem  3.)  to  the  Latitude  of 
the  Place  given,  bring  the  Suns  Place 
in  the  Ecliptick  for  the  Day  given 
(found  by  Problem  1.)  to  the  Meri¬ 
dian,  and  make  the  Hour -Index  to 
point  juft  to  12  on  the  Hour-Circle* 
The  Globe  in  fuch  its  Pofition  will 
adually  reprefent  the  Pofition  of  the 
Heavens,  in  Refped  of  the  Place  gi¬ 
ven,  at  the  Noon  or  12  a  Clock  of 
the  Day  given.  And  confeqnently 
by  the  due  Motion  of  the  Globe, 
may  be  reprefented  the  Pofition  of 
the  Heavens,  in  Refped  of  the  Place 
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given. 
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Chap.  X. 


given,  at  any  other  Tart  of  the  Day 
given. 

Thus  the  north  Pole  being  elevated 
517  Degrees,  which  is  the  Latitude 
of  London ,  and  the  firft  Degree  of 
Scorpio  (which  is  the  Suns  Place,  QEt« 
13.  Old  Style,)  being  brought  to  the 
Meridtanj  the  Globe  will  reprefent 
the  Pofition  of  the  Heavens  in  Re « 
fped  of  London ,  at  Neon,  Off.  13. 
Old  Styles  that  is,  inch  Stars  as  are 
at  or  near  the  Meridian  or  Horizon 
(&c.)  of  the  Globe,  will  then  be  re- 
fpedtively  at  or  near  the  Horizon 
(&c.)  ot  London .  And  confequently 
by  the  due  Motion  of  the  Globe, 
may  be  reprefented  the  Pofition  of 
the  Heavens  in  Refpe&  of  London ,  at 
any  other  Hour  of  the  fame  Day  5 
and  thereby  may  be  found  the  Time 
of  the  Sun’s  Riling  or  Setting, 
that  Day,  as  is  fhewn  in  the  follow¬ 
ing  Problems.  Only  it  mud  be  re- 
membred,  that  in  Order  to  folve 
inch  Problems,  as  relate  to  the  Time 
of  any  fuch  Thanomenon^  the  Hour- 
Index  mud  always  be  put  exaftly  to 
* 2  on  the  Hour-Circle,  before  the 
Sun’s  Place  be  moved  from  the  Meri¬ 


dian  i 
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dian ; „  and  alfo  fpecial  Care  muft  be  Chap.x. 
taken,  that  the  Hour-Index  moves 
duly  round  with  the  Body  of  the 
Globe. 


PROBLEM  VI. 

To  find  the  Time  of  the  S  u  n's  Ri- 
Jing  and  Setting, ,  and  its  Ampli¬ 
tude,  at  any  Tlace  or  Time  given . 

THE  Globe  being  (by  Troblem  5.) 

duly  ordered  and  prepared  , 
turn  the  Globe,  till  the  Degree  of 
the  Ecliptick ,  wherein  the  Sun  is  for 
the  Day  given,  comes  to  the  Ealt-Side 
of  the  Horizons  the  Hour-Index  will 
then  fhew  upon  the  Hour-Circle  the 
Time  of  the  Suns  Rifing  :  and  the 
Degrees  of  the  Horizon ,  intercepted 
between  the  true  eaft  Point,  and  that 
Point  of  the  Horizon  the  Sun’s  Place 
comes  to,  fhew  its  Morning  Amplu 

K  3  Hide ■ 

.•  ■  f  j 


134  Of  the  Vfe  of  the 

chap.  X.  tilde,  this  being  the  Diftance  of  the 
Point  of  the  Horizon  where  the  Sun 
rifes,  from  the  true  eaft  Point  of 
the  Horizon .  In  like  manner,  the 
Degree  of  the  Ecliptick ,  wherein  the 
Sun  is,  being  brought  to  the  weft 
Side  of  the  Horizon ,  the  Hour-  Circle 
will  fhew  the  Time  of  the  Sun's  Set¬ 
ting  5  and  the  Degrees  of  the;  Hori¬ 
zon,  intercepted  between  the  true 
weft  Point,  and  that  Point  of  the  Ho¬ 
rizon  which  the  Suns  Place  is  brought 
to,  fhew  its  Evening  Amplitude ,  or 
how  far  the  Sun  fets  diftant  from  the 
true  weft  Point.  Where  it  is  to  be 
noted,  that  the  Sun  fets  fo  long  be¬ 
fore  or  after  fix  in  the  Evening,  as  it 
rifes  after  or  before  fix  in  the  Morn¬ 
ing  5  and  in  like  manner,  the  Sun 
fets  fo  far  diftant  ( northward  or 
fouthward,  according  to  the  refpec- 
tive  Time  of  the  Year)  from  the  true 
weft  Point,  as  it  rifes  from  the  true 
eaft  Point. 

Thus  it  will  be  found  by  the  Globe, 
that  at  London >  OB,  1 3 .  the  Sun 
rifes  much  about  7,  and  fets  much 
about  5  a  Clock  5  as  alfo,  that  its 

is  1 8  Degrees,  the  Sun 

rifing 
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rifing  fo  many  Degrees  to  the  South  Chap.x. 
of  the  true  eaft  Point,  and  Getting  fo 
many  Degrees  fouth  of  the  weft 
Point. 

The  Time  of  the  Sun's  Setting,  be¬ 
ing  doubled,  will  give  the  Length  of 
the  Day 5  and  the  Time  of  the  Suns 
Rifing,  being  doubled,  will  give  the 
Length  of  the  Night.  Thus,  0&.  13. 
the  Day  in  the  Latitude  of  London , 
is  much  about  ten  Hours  long  5  and 
the  Night  much  about  14  Hours 
long. 


PROBLEM  VII. 

To  find  the  Time  of  the  Suns 
Rifing  and  Setting  by  its  Alcenfio- 
nal  Difference. 

y 

THAT  Degree  of  the  Equator, 
which,  reckoned  from  the  Be¬ 
ginning  of  Aries ,  rifes  or  Gets  with 
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the  Sun  in  a  right  Sphere,  is  called 
the  Suns  right  Afcenfion .  And  that 
Degree  of  the  Equator ,  which,  rec¬ 
koned  in  like  manner,  riles  or  fets 
with  the  Sun  in  an  oblique  Sphere,  is 
called  the  Suns  oblique  Afcenfion.  And 
the  Difference  between  its  right  and 
oblique  Afcenfion,  is  called  its  afcenji - 
mal  ‘Difference . 

The  oblique  Afcenfion  of  the  Sun 
is  fpund  (the  Globe  being  firft  re&ifb  r 
ed  by  Eroblem  5.)  by  bringing  the 
Suits  Place  to  theEaft  or  Weft  Side  of 
the  Horizon ?  and  there  noting  what 
Degree  of  the  Equator  comes  to  the 
lame  Side  of  the  Horizon ,  together 
with  the  Sun.  The  right  Afcenfion 
pf  the  Sun,  is  likewife  found  by  (put¬ 
ting  the  Globe  into  a  right  Sphere, 
and  then  noting  what  Degree  of  the 


Equator  copies  together  with  the  Sun 
go  _the  fame  Side  of  the  Horizon  \ 
or  more  readily  and  without  chang¬ 
ing  the  Globe  from  an  oblique  into  a 
fight  Sphere,  by)  noting  what  De¬ 
gree  of  the  Equator  comes  up  to  the 
Meridian7  together  with  the  Sun : 
the  Equator  always  cuts  the  Me- 
at  right  Angles,  as  it  does  the 

Horizon 


A 
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Horizon  in  a  right  Sphere  5  and  con-  Chap-  X 
fequently,  the  lame  Degree  of  the  E- 
quator,  that  would  come,  together 
with  the  Sun,  or  any  Degree  of  the 
Ecliptick,  to  the  Horizon  in  a  right 
Sphere,  will  come,  together  with  the 
Sun,  to  the  Meridian  in  any  oblique 
Sphere.)  The  quantities  of  the  right 
and  oblique  Afcenfion  being  thus 
found,  the  afcenfional  Difference  is 
found  by  fubftra&ing  the  Idler  out  of 
the  greater. 

Now  the  right  Afcenfion  of  the  Sun 
being  that  Degree  of  the  Equator ■, 
which  rifes  and  fets  with  the  Sun  in 
a  right  Sphere,  i .  e .  to  fuch  as  live  juft 
under  the  Celeftial  (or  upon  the  Ter- 
reftrial)  Equator ,  to  whom  the  Sun  al¬ 
ways  rifes  at  fix,  and  fets  at  fix  5  hence 
the  afcenfional  Difference  (turned  into 
Time  by  reckoning  one  Hour  for  eve¬ 
ry  15  Degrees,  and  fo  proportionably) 

{hews  how  long  the  Sun  rifes  and  fets 
afore  or  after  fix,  according  to  the 
Time  of  the  Year* 


Thus 
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Thus  the  Sun's  right  Afcenfion, 
Off.  1 5 •  is  much  about  208  5  and  his 
©biique  Afcenfion  on,  that  Day  in 
Helped  of  London ,  is  much  about 
2235  and  eonfequently,  the  afcenfi- 
onal  Difference  is  15,  which  anfwcrs 
to  one  Hour  in  Time.  Wherefore,  the 
Time  of  the  Year  confidered,  the  Sun 
riles  much  about  an  Hour  after  fix,  /.  e* 
much  about  feven ;  and  fets  much  about 
an  Hour  before  fix,  i.  e ..  much  about 
five  5  agreeably  to  what  was  found  by 
Problem  6 . 


PROBLEM  VIII. 

To  find  the  S  u  ns  Altitude  at  any 
Place  and  Time  given, 

THE  Globe  being  redifyed  by 
Problem  5  th,  the  Degrees  of 
the  Meridian  reckoned  from  (the  South. 
Side  of)  the  Horizon  to  the  Suns 
Place,  give  the  Suns  Meridian  Aid- 

vitude* 
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tilde.  Thus,  OEt.  13.  the  ‘Meridian  chap. x. 
Altitude  of  the  Sun  at  London ,  will 
be  much  about  27  Degrees. 

The  Altitude  of  the  Sun  is  found 
at  any  other  Time  of  the  Day  given, 
by  turning  the  Globe  (recfifyed  alfo 
by  Problem  5.)  till  the  Hour-Index 
points  to  the  Time  affigned;  and  then 
fattening  the  Quadrant  of  Altitude  on 
to  the  Meridian  at  the  Zenith ;  (i.  e. 
at  fo  many  Degrees  from  the  Equator , 
as  is  the  Latitude  of  the  Place  given  5) 
and  bringing  the  laid  Quadrant  fo  fatt¬ 
ened  to  the  Sun's  Place  in  the  Eclip - 
tick :  the  Degrees  intercepted  on  the 
Quadrant  between  the  Sun's  Place  and 
the  Horizon ,  fhew  the  Sun's  Altitude 
at  tlie  Time  afiigned.  Thus,  0£l.  13. 
the  Sun’s  Altitude  at  nine  in  the 
Morning,  will  be  about  17  Degrees 
in  Refpeft  of  the  Horizon  of  London. 

And  the  fame  will  be  its  Altitude  at 
three  in  the  Afternoon.  For  it  is  to 
be  noted,  that  at  Times  equally  diftant 
(before  and  after)  from  12,  the  Sun's 
Altitude  is  alfo  equal. 


P  R  O- 
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PPROBLEM  IX. 


To  reprefent  the  Face  or  Appearance 
of  the  Heavens  y  or  to  fhew  the  Si¬ 
tuation  of  the  fixed  Stars ,  at  any 
Time  of  the  Nighty  in  RefpeEt  of 
any  Place  and  Night  given. 


H  E  Globe  being  rectified  by 


Problem  5  th,  and  (by  the  Nee¬ 


dle)  fet  fo?  as  that  its  cardinal  Points 
anfwer  the  cardinal  Points  of  the  Com- 
pafs,  turn  the  Globe  till  the  Hour-In¬ 
dex  points  to  the  time  of  the  Night  a P 
figned.  Such  Stars  as  appear  at  or  near 
the  Meridian  or  Horizon  (and  fo  of 
any  intermediate  Point)  of  the  Globe, 
will  appear  likewife  at  or  near  the 
Meridian  or  Horizon  of  the  Place  gi¬ 
ven  5  (and  fo  of  any  intermediate 
Point  in  the  Heavens.) 


Thus.* 
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Thus,  Off.  13.  at  Ten  at  Night, 
the  glorious  Conftellation  Orion  will 
appear  on  the  Eaft  Side  of  the  Hori¬ 
zon  of  London  5  the  Star  Rigel  in  the 
left  Knee  of  Orion  being  juft  at  the 
Horizon ;  the  three  Stars  in  the  fame 
Conftellation,  called  by  our  common 
People  the  Tardy  a  little  above  the 
Horizon .  About  twenty  Degrees  (on 
a  vertical  Circle )  above  the  upperrnoft 
of  thde  appears  the  bright  Star  in  Tau¬ 
rus,  called  Aide  bar  an  y  and  the  Bull's 
Eye  5  and  fomewhat  above  this  in  the 

•f 

fame  Conftellation,  the  Celebrated 
Stars  called  the  Hyades ,  and  the  Blei- 
adeSy  thefe  being  in  the  Back,  thofe 
in  the  Forehead  of  Taurus .  Juft  under 
the  Meridian  Southward  appears  the 
Star  called  Andromeda's  Head ,  and  at 
or  near  the  Meridian  the  Confteliati- 
011s  of  CaJJiopea,  Cepheus ,  Begafus , 
<5cc.  Between  the  Meridian  and  the 
Weft  Side  of  the  Horizon  appears  the 
Conftellations  of  the  Swan ,  Harp ,  &c. 
And  at  or  near  the  Weft  Side  of  the 
Horizon ,  the  Conftellations  of  An - 
tinous,  Serpentariusy  the  northern 
Crown ?  &c. 
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Chap.  x.  Hence  it  is  obvious*  that  this  Fro- 
blem  is  of  good  Ufe  to  find  out  and 
know  the  feveral  Conftellations,  and 
the  more  remarkable  Stars  in  each  Con- 
ftellation* 


PROBLEM  X* 

To  find  the  Hour  of  the  Nighty  the 
Altitude  of  any  Star  being  given f 
or  firfi  found  by  fame  Inftrument 
for  that  Turpofe . 

HE  Globe  being  re&ifyed  ac~ 


1  cording  to  Problem  5.  and  the 
Quadrant  of  Altitude  duly  fixed  to 
the  Meridian ,  move  the  Globe  till 
the  faid  Quadrant  crofs  the  Star  in 
the  given  Altitude  1  then  the  Hour- 
Index  will  lhew  the  Hour  of  the 
Night, 


Thus 
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Thus,  QEt.  1 3 .  the  Altitude  of  Al- 
debaran ,  or  the  Bull's  Eye,  is  found 
to  be  27  Degrees,  30  Minutes.  Where¬ 
fore  moving  the  Globe  till  the  Qua¬ 
drant  of  Altitude  erodes  the  faid  Star 
in  277  Degrees  of  Altitude,  the  Hour- 
Index  will  then  Point  to  Ten  at 
Nighfc 

Here  it  is  obvious,  that  if  the  Star 
be  in  the  Meridian ,  then  there  is 
Occafion  only  to  turn  the  Globe 
(re&ifyed  by  Problem  5.)  till  the  faid 
Star  comes  to  the  Meridian  of  the 
Globe  :  for  then  the  Hour-Index  will 
fhew  the  Hour. 


PRO 
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PROBLEM  XL 

1  •  '  . 

To  find  the  Beginning  of  the  {Crepuf 
culum,  L  e.)  Twilight ,  or  the  Time 
of  the  Day-break,  at  any  proper 
Time  of  the  Tear . 

THE  Globe  being  (by  ^Problem  5.) 

rectified,  elevate  that  Degree 
of  the  Ecliptick,  which  is  diametri¬ 
cally  oppofite  to  the  Sun's  Place  at 
the  Time  given,  1 8  Degrees  above 
the  Weft  Side  of  the  Horizon  $  and 
the  Hour-Index  will  fhew  the  Time 
fought.  Thus,  Obi.  13.  Day  breaks* 
or  the  Twilight  begins  about  a  Quar¬ 
ter  before  five  at  London . 

The  Reafon  of  elevating  the  De¬ 
gree  of  the  Eclipticky  diametrically 
oppofite  to  the  Suns  Place,  18  De¬ 
grees  above  the  Weft  Side  of  the  Ho¬ 
rizon,  is  this ;  becaufe,  thereby  the 
Degree  of  the  Ediptiek  wherein  the 
Sun  is  at  the  Time  given,  is  deprefied 
1 8  Degrees  below  the  Baft  Side  of 
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the  Horizon.  At  which  Deprefllon  it  chaP-  & 
is  obferved  by  AJironomers ,  that  the  w  " 
morning  Twilight  begins  5  as  alfo> 
that  the  evening  Twilight  ends  at  the 
like  Deprefllon  of  the  Sim*  under  the 
weft  Side  of  the  Horizon .  Whence  it  . 
is  obvious*  that  the  Beginning  of  the 
morning  Twilight  being  found*  it  is 
obvious  to  know*  When  the  evening 
Twilight  ends  5  this  ending  fo  much 
after  or  before  fix  in  the  Evening*  as 
that  begins  before  dr  after  fix  in  the 
Morning.  Thus,  Off.  1 3 .  the  evening 
Twilight  ends  about  a  Quarter  after  fe- 
ven*  at  London ,  or  any  Place  in  the 
fame  Latitude. 

It  is  to  be  further  noted,  that  the 
morning  Twilight  beginning,  when 
the  Sun  is  18  Degrees  below  the  eaft 
Side  of  the  Horizon  $  and  the  evening 
Twilight  ending*  when  the  Sun  is  1 S 
Degrees  below  the  weft  Side  of  the 
Horizon ,  it  thence  follows,  that*  du¬ 
ring  that  Part  of  the  Year*  wherein 
the  Sun's  Deprefllon  is  never  fo  much 
as  iS  Degrees,  there  is  no  Beginning 
of  the  morning  Twilight,  or  Ending 
of  the  evening  Twilight,  but  one 
continued  Twilight  from  Sun-fetting 
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Chap.  x.  -  to  Sua-rifinge  Now  that  Part  of  the 
Year,  wherein  there  is  fuch  a  conti¬ 
nued  Twilight  in  the  Latitude  of 
London ,  is  while  the  Sun  is  palling 
from  about  the  fifth  Degree  of  Gemi¬ 
ni,  to  the  twentieth  of  Cancer ,  i.  e, 
from  about  the  15  th  of  May,  to  a- 
bout  the  7th  of  July .  For  during 
this  Space,  the  Sun  is  never  depreffed 
1 S  Degrees  below  the  Horizon . 


PROBLEM  ,  XII. 

To  find  the  Longitude  and  Latitude 
of  any  Star  given . 

LAY  one  End  of  the  Quadrant  of 
Altitude  upon  the  proper  Pole 
of  the  Ecliptick,  (viz.  if  the  Star  be 
in  the  northern  Hemifphere  of  the 
Heavens,  upon  the  north  Poles  o- 
fherwife,  on  the  fouth  Pole,)  and 
the  graduated  Edge  thereof  upon  the 
Center  of  the  Star,  fo  will  the  Qua¬ 
drant  cut  the  Ecliptick  in  the  Star's 

Longitude 7 
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LiOngitude ,  (i.  e.  its  Diftance  from  the  Chap.  x. 
firft  of  Aries,)  and  the  Degrees  of  the 
Quadrant  intercepted  at  the  fame 
Time,  between  the  Star,  and  the  E- 
Uptick ,  will  give  its  Latitude ,  this  be¬ 
ing  no  other  than  the  Stars  Diftance 
from  the  Ec Uptick.  Thus  the  Longi¬ 
tude  of  the  Star  called  Lucida  Lyra, 
will  be  found  to  be  283  Degrees 
and  its  Latitude  about  60  Degrees 
Northwards. 


It  is  obvious,  that  the  Sun,  being  ah 
ways  in  the  Ec Uptick,  never  hath  any 
Latitude;  and  its  Longitude  is  found 
without  any  more  ado,  than  by  com¬ 
puting  the  Number  of  the  Degree  it  is 
in  from  the  firft  of  Aries .  Thus* 
0£t.  13.  the  Sun  is  in  the  190th  De¬ 
gree  of  Longitude ,  that  being  the  Di¬ 
ftance  or  Number  of  the  firft  Degree  of 
Scorpio ,  where  the  Sun  then  is,  from 
the  firft  of  Aries . 


There  are  fome  other  Problems* 
which  may  be  folvcd  by  the  Globe  5 
but  they  being  of  little  Ufe  are  here 
omitted*  And  fo  we  are  come  to  the 
End  of  this  Aftronomical  Treatife, 

L  2  wherein 
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Chap.  x.  wherein  are  contained  fuch  Partkti- 
iars,  as  feem  more  ufeful  to  be  known 
by  Young  Students,  efpccially  Young 
Gentlemen ,  at  their  firft  Inftitution  in 
AJlronomy . 
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THE 

PREFACE. 

H  E  Art  of  Chro¬ 
nology  has  Jo 
clofe  a  Depen- 
dance  upon  As¬ 
tronomy,  that  it  is  not 
unufual  for  Writers  of  Agro¬ 
nomical  Treatifes  to  com- 
prife  therein  a  great  deal  of 
what  more  properly  belongs 
to  Chronology  ;  and  which 
therefore  I  have  here  laid 
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together ,  with  the  other  mo$l 
ufeful  and  eafy  Elements  of 
Chronology,  in  a  difinU 
Treatife  from  my  Agrono¬ 
my.  But  the  Defign  both 
of  the  One  and  the  Other 
being  the  fame,  as  therefore 
1  have  given  my  Jftrono- 
mical  Treatife  the  Title  of 
The  Young  Gentleman’s 
Aftronomy,  fo  1  have  gi¬ 
ven  this  my  Chronological 
T  reatife  the  Title  of  The 
Young  Gentleman's  Chro¬ 
nology  :  nothing  being  here¬ 
in  inf  fed  on,  but  what  re¬ 
lates  to  the  common  (Civil 
or  Ecclefiaflical J  Commuta¬ 
tion  of  1  tme ,  and  to  the 

two 
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two  Celebrated  Era’s  of  the 
Olympiad  s,  and  the  Build- 
ding  of  Rome,  the  for¬ 
mer  chiefly  ufed  by  Greek 
Hijlorians ,  the  latter  by  Ro* 
man. 
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Of  a  Day  ;  and  the  "Tarts  of  Time 
arifng  from  a  "Day  by  "DivifioUj 
viz.  Hours  and  Minutes. 

Y  (*)  Chronology  is  *• 
underftood  the  Art  or 
Skill  of  adjufting  Things 
paft  to  their  proper 
Times. 

Chronological  Inftitutions 
confift  of  the  Explication  of  the  feve-  g$jjMing0 

two  Parts.. 


(*)  The  Word  Chronology  denotes  literally  in  the 
Greek  Language  a  Difcourfe  or  Account  of  Timet  being 
compounded  of  pepo'*©*  Tmc^  and  a  Difcourfe  or 

Account. 

rai 


t  Of  Days. 

Crv*vi  *Pffltsr  into  which  Time  in  general 
is  divided  $  and  of  the  feverai  Chara¬ 
cters,  by  which  particular  Times  are 
diftinguilhed  one  from  another* 

3.  The  feverai  Parts  of  Time  arc,  Mi- 
Ail  other  nutesy  Hours,  TJays,  Weeks,  Months , 

Time  trfi  anc*  Tears  a  Amongft  which  we  fhali 
from  a  foeak  lirft  of  a  Day,  becaufe  from  it 
%Dw\tr  ar^'c  the  other  Parts  of  Time,  confi- 
on,  or  Coi-  dered  as  they  are  applied  to  common 
kftiono  Ufe#  For  as  Hours  and  Minutes  arife 
from  a  Day  by  Divifion  and  Subdivi- 
!ion$  fo  Weeks,  Months,  and  Years 
arife  from  a  Day  by  Colle&ion,  or 
reckoning  fuch  or  fuch  a  Number  of 
Days  together. 

4*  By  a  TZay  then,  according  to  the 
.  primary  (*)  Intention  of  the  Name,  is 
Ziariiyand  denoted  the  Time  of  Light  $  and  in 
F°t*rb-  this  Senfe  it  is  oppofed  to  Night,  or 
the  Time  of  Darknefs.  And  the  Sun 
being  made  to(\)  rule  theTDay,  hence 
a  Day,  according  to  the  primary  In¬ 
tention  of  the  Name  feems  moft  pro¬ 
perly  and  naturally  to  be  determined 


(f)  God  called  the  Light  Day,  and  the  Darknefs  he 
sailed  Night ,  Gen.  i.  y. 

(f )  God  made  two  great  Lights  $  the  greater  Light  t» 
tuU  the  Days,  Gen.  i.  16* 
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by  the  Suns  Rifing  and  Setting;  and  chaP°L  , 
fo  jo  be  molt  properly  and  naturally 
defined,  the  Stay  of  the  Sun  above 
the  Horizon,  or  the  Time  between 
the  Sun’s  Rifing  and  Setting.  Agree¬ 
ably  whereunto.  Night  is  the  Stay  of 
the  Sun  below  the  Horizon,  or  the 
Time  between  the  Suns  Setting  and 
Rifing. 


But  the  Word  i Day  is  frequently  ta¬ 
ken  in  a  larger  Senfe,  fo  as  to  compre¬ 
hend  alfo  the  Night,  and  to  denote  a 
whole  Revolution  of  the  Sun  round 
the  Earth.  This  Sort  of  Day  is  mo  ft 
aptly  denoted  by  the  Greek  Word  (*) 
Nuchthemeron, 

The  Nuchthemeron  may  be  reckon¬ 
ed,  either  from  Sun-fetting  to  Sun- 
fetting,  as  did  the  Jews  and  Athenians , 
and  as  the  Italians  Bill  do ;  or  from 
Sun-rifing  to  Sun-rifing,  as  did  the 
Babylonians ;  or  from  Mid-day  to 
Mid-day,  as  do  the  Generality  of 


5* 

Another 
Acceptati¬ 
on  of  si 
Day  for  a 
Nuchthe- 
meron,  or 
24.  Hours, 

Different 
ways  of 
computing 
the  Nuch- 
themeron* 


(*)  It  is  a  compound  of  el  Nighty  and  v/usf*  & 
Day,  The  two-fold  Acceptation  of  the  Word  Day9 
is  diftinguifbed  ufually  by  the  Names  of  a  Natural  and 
an  Artificial  Day.  But  fome  calling  that  a  natural 
Day,  which  others  call  an  Artificial,  Jhence  arifes  great 
Confufion ;  to  avoid  which  I  judge  it  belt,  wholly  t© 
thi*  Diftinttion, 

Aftrono- 
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Aftronomers*  and  likewife  the  Arabs  j  , 
or  laftly*  from  Mid-night  to  Mid¬ 
night,  as  did  the  old  Egyptians  >  and 
We  of  this  Ifland,  together  with  the 
French >  Germans,  and  other  Europeans 
{till  do® 

y.  Proceed  we  now  to  the  Part  of 
Time*  called  an  Hour .  And  hereby 
is  principally  denoted  the  24th  Part 
of  a  Nuchthemeron .  Now  a  Nuchthe- 
meron  being  the  Space  of  an  entire  Re¬ 
volution  of  the  Sun  about  the  Earth* 
during  which  the  Equator  makes  alfo 
an  (f)  entire  Revolution*  hence  it 


(f )  In  ftri&nefs  the  Equator  makes  fomewhat  more 
than  one  Revolution,  during  a  Nuchthemeron  j  viz.  fo 
much  more  as  anfwers  to  the  Sun’s  apparent  proper 
Motion  in  the  Ecliptick  during  the  faid  Space  of  Time. 
Now  this  Overplus  being  various,  viz.  $7  Minutes  in 
the  Sun  s  Apogee,  and  6 1  Minutes  in  its  Perigee,  hence 
Aftrenomers  take  the  Mean  between  the  two  fore-men¬ 
tioned  Numbers  for  a  handing  Meafure  through  the 
whole  Year,  and  fb  compute  that  to  every  Nuchtheme- 
ron  there  anfwers  y</.  8'f  and  almoft  10 over  and 
above  a  Revolution  (or  the  360  Degrees)  of  the  Equa¬ 
tor.  But  now  the  Difference  between  the  Surfs  Revo¬ 
lution  (or  a  Nuchthemeron )  and  the  Equator’s,  when  at 
greateft,  being  but  61  Minutes,  or  a  little  more  than  a 
Degree,  which  anfwers  but  to  a  little  more  than  4 
Minutes  in  Time,  hence  it  may  be  paired  over  unre¬ 
garded  in  common  Ufe  $  and  the  Hour  here  fpoken  of 
may  be  well  enough  efleemed  to  anfwer  juft  to  if 
Degrees  of  the  Equator. 

comes 


/ 


comes  to  pafs,  that  as  the  whole  Cir-  chaP«  L, 
cle  or  all  the  360  Degrees  of  the  E~  " 
quator  anfwcr  to  a  whole  Nuctheme - 
ron ,  fo  a  24th  Part  or  15  Degrees  of 
the  Equator  anfwer  to  a  24th  Part  of 
a  Nuchthemeron ,  or  fuch  an  Hour. 

And  becaufe  thefe  Hours  are  all  thus 
ufually  meafured  by  1 5  Degrees  of 
the  Equator,  hence  they  are  all  looked 
on  as  Equal  one  to  another  at  all 
Times. 

But  the  "Jews,  Greeks ,  and  Romans  g; 
did  antiently  divide  (not  the  Nuchthe-  of  Tem- 
meron  into  24  equal  Hours,  but)  the  ^raryi°f 
Day,  whether  longer  or  fhorter,  into  Hours „ 

12  Hours;  and  fo  like  wife  the  Night. 

Whence  it  is  obvious,  that  their  Hours 
were  Unequal  one  to  another,  except 
only  at  the  two  (*)  Equinoxes;  when 
the  Day  and  Night  being  Equal,  their 
Hours  would  likewife  be  Equal,  and 
fo  the  fame  as  to  Extent  with  our  - 
HourSp  though  not  as  to  Denomina¬ 
tion. 


(*)  Hence  the  equal  Hours  ufed  by  us  are  fbmetimes 
ftiled  EquinoUial  Hours  j  and  the  unequal  Hours  ufed 
by  the  jeros ,  8cc.  are  ftiled  Temporary  Hours,  from 
their  varying  in  Length  according  to  the  other  various 
farts  of  the  Year, 

Foe 
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Hero  the 
unequal 
Hours  an - 
fsoerto  our 
sotnmon 
equal 
Hours. 
M'hich  Ob~ 
fervation 
is  of  ufe 
for  under- 
flan  ding 
the  Bible' 
Hiftory, 


10. 
At  is  alfo 
the  Jewifh 
Divflon 
t>f  the 
Night  into 
Watches, 


Of  Hours. 

For  they  always  reckoning  their 
firft  Hour  of  the  Day  from  the  Sun's 
Rifing,  which  at  the  Equinoxes  an- 
fwers  exaftly  to  our  fix  a  Clock  in  the 
Morning,  it  follows  that  their  firft 
Hour  of  the  Day  muft  anfwer  at  the 
Equinoxes  to  our  feven  a  Clock  in  the 
Morning  5  and  confequently  their 
third  Hour  to  our  nine  a  Clock  in  the 
Morning,  their  fixth  to  our  twelve  a 
Clock  at  Noon  5  their  ninth  to  our 
three  a  Clock  in  the  Afternoon, 

And  although  there  is  not  fo  exaft  a 
Correfpondence  between  the  Hours 
ufed  by  them  and  us,  at  other  Times 
of  the  Year,  yet  the  fore-mentioned 
Obfervation  is  of  good  Ufe  for  the 
better  Underftanding  the  fcveral  Hours 
of  the  Day  mentioned  in  the  Sacred 
Hiftory. 

Upon  the  like  Account  it  is  not  to 
be  here  omitted,  that  the  Jews  divi¬ 
ded  the  Night  (not  only  into  twelve 
Hours,  as  is  afore  obferved*  but  alfo) 
into  four  Quarters,  called  JVatches7 
each  Watch  containing  three  of  their 
Night- hours.  Thefe  Watches  were 
diftinguifhed,  either  by  their  numeral 
Order,  whence  we  exprcftly  read  in 

the 
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the  Sacred  Hiftory  of  the  (*)  Second ,  Chap,  ta 
Third ,  and  (f)  Fourth  Watch  5  or  by 
fome  other  Denomination.  Thus  the 
firft  Watch  is  other  wife  {filed  the  Q.) 

Head  or  Beginning  of  the  Watches ;  the 
Second,  the  (*)  Middle  Watch,  be- 
caufe  it  lafted  till  Mid-night  5  and  the 
Fourth,  the  (f)  Morning  Watch.  A- 
gain,  the  Firft  was  termed  (.J.)  the 
Evening  $  the  Second,  Mid-night  *  the 
Third,  the  Cock-crowing  $  the  Fourth* 
the  ^Dawning* 

The  common  Divifion  of  an  Hour  til 
is  into  Quarters.  But  Aftronomers,  °/M‘“ 
and  luch  as  are  more  accurate  in  ac-  Seconds^ 
counting  Time,  divide  an  Hour  into  afithe 
fixty  Parts,  called  Minutes j  and  a  between* 
Minute  again  into  fixty  Parts,  called  Horary 
Seconds ,  as  being  Minutes  of  Minutes,  duaryl^v 
and  fo  fecondary  Minutes.  And  here  #«*«* 
it  is  to  be  obferved,  that  the  Word 
Minute  is  taken  in  a  double  Scnfe,  ei¬ 
ther  to  denote  the  fiftieth  Part  of  an 
Hour,  which  therefore  is  peculiarly 
{filed  an  Horary  Minute  j  or  elfe  to 
denote  the  fixtieth  Part  of  a  Degree, 


(*)  Luk.  xii.  38.  (f)  Mutt.  xiv.  if.  {\)  Lam.  i'u 
19*  (*)  Jttdg.  vii.  19.  (f)  Lxod.  xiv.  24.  (D  Mark 

M  a  which 
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chap.  I.  which  therefore  may  be  diftinguifhed 
by  the  Name  of  a  Graduary  Minute. 
And  this  Graduary  Minute  is  fubdivi- 
ded  by  Aftronomers  into  fixty  Seconds 7 
&nd  alfo  each  Second  into  fixty  Thirdsy 
and  each  Third  into  fixty  Fourths y  dec. 
whereas  it  is  ufual  to  Subdivide  an  Ho¬ 
rary  Minute  only  into  Seconds.  Now 
as  15  Degrees  of  the  Equator  anfwer  to 
one  Hour  or  fixty  Horary  Minutes,  fo 
one  Degree  of  the  Equator  or  fixty  Gra¬ 
duary  Minutes  anfwer  to  four  Horary 
Minutes  5  and  fo  one  Horary  Minute 
to  fifteen  Graduary  Minutes,'  And  thus 
much  for  the  feveral  Parts  of  Time, 
which  arife  from  a  Day  by  Divifion,  and 
Subdivision. 


CHAP, 


Of  W  EEI(  S. 


9 

Chap.  II. 

CHAP.  II, 

Of  the  fever al  Tarts  of  Time ,  which 
arife  from  a  'Day  by  Collection  , 
viz.  W  eeks,  Months,  and 
Years. 

AMong  the  feveral  Parts  of  Time,  i. 

which  arife  from  a  Day  by  Col-  of  a  week 
lection,  it  is  proper  to  fpcak  firft  of 
the  Week,  not  only  as  denoting  the 
fmalleft  Collection  of  Days,  namely, 
no  more  than  feven  5  but  alfo  as  be¬ 
ing  the  molt  Antient  Collection,  as 
we  learn  from  the  Sacred  Hiftory, 
whereby  we  are  taught  that  it  was  in- 
ftituted  prefcntly  .  after  the  Creation, 
and  in  Memory  of  Gods  creating  the 
World  in  fix  Days,  and  re  fling  on  the 
Seventh  from  all  his  Works,  which  he 
had  made . 

The  feven  Days  of  the  Week  are  2, 
commonly  diftinguifhed  by  the  Name  The  feven 
of  the  Planets,  accounted  alfo  juft  afufek, 
feven  according  to  the  Vulgar  Syftem,  fence 
and  placed  in  this  Order  from  the  ffffl 
Hidieft  to  the  Loweft,  viz.  Saturn*®™™- 

M  3  Jupiter 
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Jupiter  y  Mars,  the  Suny  Venusy  Mer¬ 
cury >  and  the  Moon .  Now  the  Aftro- 
logers  fuppofing  the  fore-mentioned 
Planets  to  prefide  or  rule  over  the  fe- 
veral  Hours  of  the  Nuchthemeron  ac¬ 
cording  to  their  Order  above-menti¬ 
oned,  hence  denominate  each  Day  of 
the  Week  from  that  Planet,  which  is 
fuppofed  to  prefide  over  the  firft  Hour 
of  the  Nuchthemeron .  Whence  it  comes 
to  pafs,  that  the  Days  are  denomina¬ 
ted  from  the  Planets  according  to  the 
common  Method,  For  alfigning  the 
firft  Hour  of  Saturday  to  Saturny  the 
fecond  will  fall  to  Jupiter ,  the  third 
to  MarSy  the  fourth  to  the  Sun7  the 
fifth  to  VenuSy  the  fixth  to  Mercury , 
and  the  fcventh  to  the  Moon .  And 
fo  the  eighth  Hour  will  fall  to  Saturn 
again,  and  alfo  the  fifteenth  and 
twenty-fecond  of  the  faid  Nuchtheme + 
rouh  and  confequently,  the  twenty- 
third  Hour  will  fall  to  Jupiter ,  the 
twenty-fourth  to  Mars .  By  which 

means  the  firft  Hour  of  the’  next  Nuch¬ 
themeron  will  fall  to  the  Suny  and  the 
firft  Hour  of  the  next  to  the  Moon ,  of 
the  next  to  Mars,  of  the  next  to  Mer¬ 
cury  7  of  the  next  to  Jupiter ,  of  the 
nm  to  Venus  s  and  of  the  next  to  Sa¬ 
turn 
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turn  again,  and  fo  through  the  next  chlP- 
Week  as  afore.  Hence  the  Days  of 
the  Week  came  to  be  diftinguifhed  in 
their  Order  by  the  Latin  Names  of 
Dies  Satarni ,  Solis,  Lun£ ,  Mart  is 
Merciirii ,  Jovis ,  and  Veneris ;  and  fo 
among  us  by  the  Names  of  Saturday , 

Sunday ,  Munday,  Tuefday ,  Wednesday , 
Thurfday ,  and  Friday .  For  as  Satur¬ 
day ,  Sunday,  and  Munday,  plainly  de¬ 
note  the  Day  of  Saturn,  the  Yra,  and 
the  Afoaw  5  fo  Tuefday ,  Wednefday, 
Thurfday ,  and  Friday,  denote  the  Day 
of  Tuifco ,  Woden,  Thor,  and  Friga ; 
which  are  the  Saxon  Names  refpe&ive- 
ly  anfwering  to  Mars ,  Mercury,  Jupi¬ 
ter,  and  Venus. 

It  is  alfo  not  to  be  omitted,  that,  3. 
becaufe  the  Eafter  Week  was  formerly  The  Days 
efteemed  the  Firft  or  Principal  W eelc  twdmt 
of  the  Year  5  and  each  Day  thereof  minuted  by 

was  a  Feria  or  Holy-Day  5  hence  the  ent  chri" 
feveral  Days  of  the  Week  were  diftin-  ftians. 
guifhed  in  their  refpeftive  Order,  a- 
mong  the  Primitive  Chriftians,  by  the 
Names  of  feria  Trima ,  Secunda,  &c. 

/.  e.  the  Firft ,  Second,  (&c.)  Holy- 
Day:  Sunday,  or  the  feria  Frima  be¬ 
ing  otherwife  ftiled  by  them  the  Lords 

M  4  ©4ft 
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femetimes 
taken  to 
denote  the 
Spue  of 
feven 
Years, 
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* Day ,  as  being  the  Day  of  our  Lord’s 
Refurre&ion. 

Hitherto  we  have  fpoken  of  a  Week 
in  its  common  Acceptation,  as  it  denotes 
'a  Week  of  Hays,  ox.  feven  "Days .  But 
it  is  not  wholly  to  be  paft  by,  that  as  the 
Original  or  Hebrew  Word  which  we 
render  a  Week,  does  literally  denote 
only  in  general  a  Collett  ion  of  Seven , 
and  therefore  may  be  applied  to  Years 
as  well  as  Days,  (and  the -fame  holds 
as  to  the  correfpondent  (*)  Greek  and 
Latin  Words,)  fo  it  is  aftually  ufed  in 
(f )  feme  Places  of  the  Sacred  Hiftory  to 
denote,  not  feven  Days,  but  feven 
Tears .  And  in  Conformity  to  the  Ufe 
of  the  faid  Original  Word,  our  Englifh 
Word  Week  is  ufed  in  the  faid  Places  of 
Sacred  Scripture  to  denote,  not  a  Week 
of  cDaysy  *  but  a  Week  of  Tears ,  or  a 
Colledion  of  feven  Years. 

Proceed  we  next  to  fpeak  of  Months p 
which,  as  they  are  of  various  Sorts, 
fo  are  called  by  this  one  common 
Name,  not  by  mere  Chance,  or  with¬ 
out  any  Reafon,  but  by  Reafon  of 


{*)  Hebdomas  and  Septimana. 

- 


ft)  So  Dan.  lx. 

their 
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their  all  agreeing  in  fome  Relation  to  cl'ip_lr: 
a  Month  primarily  lo  called.  Now 
the  (*)  Hebrew  Word,  to  which  our 
Word  Month  anfwers,  does  literally 
import  the  Time  from  one  New  Moon 
to  another ;  and  lb  does  properly  de¬ 
note  a  Synodical  Month .  And  foraf- 
much  as  this  fort  of  Month  is  molt  dif- 
tinguifhable  by  our  Senfe,  and  fo  mod 
obvious  and  proper  to  be  ufed  as  a 
Meafure  of  Time  in  the  common  Af¬ 
fairs  of  Life  5  hence  it  is  more  than 
probable,  that,  as  our  Word  Month 
is  evidently  derived  from  the  Word 
Moon ,  fo  it  was  primarily  intended  to 
denote  likewife  the  Time  from  one 
New  Moon  to  another,  or  a  Synodical 
Month .  For  it  is  more  than  probable, 
that  this  Word  in  our  Language  (and 
fo  of  the  correfpondent  Words  in  all 
other  Languages)  was  firft  ufed  to  de¬ 
note  that  Sort  of  Month,  which  was 
firft  obferved  as  a  Meafure  of  Time. 

But  now  it  is  not  reafonably  to  be 


(*)  The  Hebrew  Word  Chodejh  ( is  derived  from  a 
Radix,  which  fignifies  to  Renew,  and  accordingly) 
does  primarily  denote  the  New  Moon,  or  the  Day  of 
the  New  Moon  j  and  thence  it  is  fecondarily  taken  to 
denote  a  Month „  being  the  Space  from  one  New  Moon 
to  another 

doubted 
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chap. II.  doubted,  but  the  Sy nodical  Month 
was  firft  ufed  as  a  Meafure  of  Time, 
forafmuch  as  it  is  obvious  to  the  bare 
Senfe,  even  of  the  Vulgar  and  moft 
illiterate:  Per  fens.  - 

As  for  the  Teriodical  Month ,  or  the 
The)Pe~  Time  wherein  the  Moon  goes  round 
Mmhvh  *ier  Orbit y.  this  could  not  be  determi- 
ealled  a  9 1  ncd  without  feme  Obfervation  and 
Month.  Study  5  and  therefore  no  doubt  was 
not  taken  Notice  of,  till  fometime 
after  the  Synodical  Month  was  ufed. 
And  confequently  it  is  not  to  be 
doubted,  but  the  Name  Month  was 
applied  to  the  Time  of  the  Moons 
Periodical  Courfe,  not  primarily,  but 
fecondarily,  or  after  it  had  for  fome 
Time  been  applied  to  the  Moons  Sy¬ 
nodical  Gourfe.  And  the  Reafon  of 
impofing  the  fame  Name  upon  the 
Time  of  that,  as  had  been  impofed 
afore  upon  the  Time  of  this,  was,  be^ 
canfe  both  Times  agree  in  the  general, 
viz;,  as  they  relate  to  the  Courfe  of 
the  Moon,  and  fo  may  both  from  the 
Moon  be  called  Months . 

^  It  has  been  afore  (in  the  Aftrono- 
of  the  dif-  mical  jTreatife,  Chap .  4.  Seif.  z9  3.) 

^LmUsof  °^fcrvc^>  that  the  Periodical  Month 
confifts  of  27  Days  and  7  |  Hours  ; 

and 
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and  the  Synodical  Month  of  29  Days  chap.  11 

and  1 2  4  Hours.  And  the  Reafon  of  dicaidT* 
this  Difference  has  been  there  accoun-  Periodical 
ted  for.  Mmh' 

It  is  here  to  be  further  noted,  that,  7. 
becaufe  during  (either  a  Synodical  or  a  Solar 
Periodical)  Month  of  the  Moon,  the  ^hat^'and 
Sun  paffes  well-nigh  through  a  whole  why  called 
Sign  of  the  Ecliptick ;  hence  the  Time  a  ^onth* 
of  the  Sun's  palling  quite  through  a 
Sign  is  called  a  Solar  Month,  as  nearly 
anfwering  to  the  Space  of  a  Lunar 
Month,  efpecially  the  Synodical  Month. 

For  as  this  Sort  of  Lunar  Month  is  a 
little  above  29  7  Days,  lo  the  fore- 
mentioned  Solar  Month  is  almoft  50 
7  Days  :  and  confequently  the  Diffe¬ 
rence  between  them  is  but  about  one 
Day. 

But  now  becaufe  the  fore-mention¬ 
ed  Solar  and  Lunar  Months  do  not  *71V1!; 

Months , 

connft  juft  of  whole  Days,  but  of  what, and 
fome  odd  Hours  and  Minutes  over, 
which  cannot  be  confidered  in  the 
common  Account  of  Time  j  therefore 
fome  certain  Number  of  juft  whole 
Days  are  made  ufe  of  inftead  of  the 
fore-mentioned  Aftronomical  Months  5 
but  however  are  called  likewife  Months , 
forafmuch  as  they  come  as  near  as  can 

be 
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A  Month 
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what* 


IC. 

The  Civil 
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Month , 
what. 
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be  to  the  faid  Aftronomical  Months, 
from  which  they  are  diftinguifhed  by 
the  Name  of  Civil  Months,  as  being 
adapted  to  Civil  or  Common  Ufe. 

Thus  in  the  firft  Place,  what  is  moft 
commonly  called  a  Month  among  us, 
is  made  to  confift  juft  of  twenty-eight 
whole  Days,  and  fo  juft  of  four  whole 
Weeks  5  whence  it  is  peculiarly  ftiled 
a  Month  of  Weeks .  It  is  obvious, 
that  in  Order  to  render  the  Computa¬ 
tion  of  Time  from  Weeks  to  Months 
more  eafy,  and  fo  more  fit  for  com¬ 
mon  Ufe,  it  was  necefiary  that  the 
Month  fhould  confift  juft  of  fome  cer¬ 
tain  Number  of  whole  Weeks  :  which 
being  thus  necefiary,  four  whole 
Weeks  were  made  Choice  of  for  the 
Number,  which  fhould  conftitute  the 
Month  5  becaufe  this  Number  comes 
nearer  than  any  other  Number  of 
Weeks,  to  the  .  feveral  Aftronomical 
Months  afore-mentioned. 

The  Aftronomical  Synodical  Month 
is  adapted  to  Civil  or  Common  Ufe, 
by  making  the  Civil  Synodical  Month 
to  confift  alternately  of  (*)  twenty- 

(*)  A  Civil  Synodical  Month  confiding  of  thirty 
Days,  is  called  Tlenus,  i.  e.  a  Full  Month  j  and  a  Civil 
Synodical  Month  confiding  but  of  twenty-nine  Days*  h 
called  Cavus,  i,  c.  an  Hollew  or  Defective  Month. 

nine 
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nine  and  thirty  whole  Days;  for  29  chap.  11. 
,r  30  =59  =297  x  2,  that  is,  two 
Civil  Synodical  Months  are  equal  to 
two  Agronomical  Synodical  Months, 
omitting  in  both  the  odd  Minutes. 

And  confequently,  according  to  this 
Method,  the  New  Moon  will  keep  to 
the  firft  Day  of  every  fuch  Civil 
Month  for  a  long  time  together,  when 
once  adjufted  thereto.  This  was  the 
Month  in  Civil  or  Common  Ufe  a- 
mong  the  Jews,  Greeks ,  and  Romans , 
till  the  Time  of  Julius  Ctefar>  and  is 
ftill  fo  among  the  Turks . 


In  like  manner,  the  Aftronomical  1 1 . 
Solar  Month  may  be  adapted  to  com-  rhe  S(!lar 
mon  Ufe,  by  making  the  Civil  Solar  might  be 
Months  to  confift  alternately  of  thirty  uniform]/ 
and  thirty-one  Days,  excepting  one  c\v\ior 
Month  of  the  twelve,  which  fhouid  common 
confift  of  thirty  Days  every  four  Years;  U^’" 
the  other  three  Years  it  muft  confift 
only  of  twenty-nine  Days.  This  is 
illuftrated  by  the  adjoining  Scheme  or 
Table  of  the  Solar  Months. 


Months 
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Months. 

Days. 

Months. 

Bays.  Months. 

Days! 

March 

31 

Chtmtilis 

31  November 

3* 

April 

30 

Sextilis 

30  December 

3° 

May 

3 1 

September 

3 1  January 

3> 

$une 

3° 

October 

30  February  29 

And  every  fourth  Year,  30 

For  according  to  this  regular  and  uni¬ 
form  Method,  there  will  be  365  Days 
in  the  twelve  Solar  Months  for  three 
Years  together,  and  every  fourth  Year 
366  Days,  juft  as  it  is  now. 

12*  It  is  evident  then,  that  the  Civil 
*ihe  soUr  Solar  Months  might  be  thus  uniformly 

tow* came  conftituted.  And  indeed  they  were 
to  be  infti -  fo  conftituted  in  the  main  at  firft  by 

fnixel-  Julius  Ctffar,  who  brought  the  Solar 
taong  us.  Months  into  common  Uie  among  the 
Romans y  whereas  they  ufed  afore  the 
Civil  Lunar  Month,  as  was  (f)  ob- 
ferved  when  we  were  fpeaking  of  the 
faid  Lunar  Month.  The  Alteration 
was  made  afterwards,  when  (as  the 
fifth  Month,  which  had  afore  been 
called  from  its  Rank,  Quintilis-,  was 
new  named  Julius  in  Honour  of  the 
Emperor  of  that  Name  3  fo)  the  fixth 
Month,  which  had  afore  been  called- 


(f)  Bed.  loth ,  of  tbit  Chapter* 
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from  its  Rank,  Sextilis ,  was  new  chaP- IL 
named  Auguftus  in  Memory  likewife  of 
the  Emperor  of  the  fame  name ;  and 
not  only  fo,  but  (whereas  this  Month 
confifted  afore  but  of  thirty  Days, 
and  fo  was  a  Day  fhorter  than  the 
foregoing  Month  of  July,)  there  was 
a  Day  more  added  to  it,  that  fo  the 
Honour  paid  to  Auguftus  might  not 
feem  to  fall  fhort  of  the  Honour  paid 
to  JuliitSy  even  in  this  Pun&ilio.  Now 
this  Alteration  being  made  as  to  the 
Month  of  Augufty  it  (according  to  the 
alternate  Method  at  firft  inftituted, 
and  ftill  preferved  in  the  following 
Months)  made  an  Alteration  in  all  the 
following  Months,  except  January , 
which  upon  this  Alteration  fhould 
have  had  but  thirty  Days  according  to 
the  alternate  Method  primarily  infti- 
tuted.  But  this  Month  being  fo  named 
in  Honour  of  Janus ,  efteemed  by  the 
Romans ,  the  God  of  Time,  on  the 
like  Confideration  that  it  feem'd  pro- 
per  to  lengthen  the  Month  of  Augujl 
by  a  Day,  it  might  feem  not  propet 
to  leflen  the  Month  of  January  by  a 
Day,  but  rather  to  continue  it  ftill 
thirty-one  Days  long,  and  to  make 
February ,  which  afore  was  twenty* 

ninc? 
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nine,  and  every  fourth  Year  thirty 
Days  long,  to  be  commonly  but  twen¬ 
ty-eight,  and  every  fourth  Year  but 
twenty- nine  Days  long.  And  fo  the 
Solar  Months  came  to  hand,  as  they 
do  now  in  our  Calendar ,  (whence 
they  are  called  the  Calendar  Months) 
in  reference  to  the  Names  and  Num¬ 
ber  of  Days  aligned  to  each,  fet 
down  in  fhort  in  the  following  Ta¬ 
ble. 


Months. 

Days. 

Months. 

Days, 

Months. 

Days. 

March 

3* 

July 

3l 

\  November 

3° 

April 

30 

Augujl 

31 

December 

3 1 

May 

31 

September 

30 

January 

3* 

June 

30 

Qfficber 

3  r  February  28 

But  every  fourth  Year,  29 

By  comparing  this  and  the  forego¬ 
ing  Table,  will  be  illuftratcd  what¬ 
ever  has  been  here  faid,  either  con¬ 
cerning  the  firft  Inftitution  of  the  So¬ 
lar  Months  among  the  Romans  by  Jiu 
lius  Csefar ;  or  concerning  the  Changes 
that  have  been  fince  introduced.  And 
alfo  it  will  appear,  that  the  whole 
Number  of  Days,  contained  in  the 
twelve  Solar  Months  taken  together, 
hath  been  all  along  the  fame,  viz. 
$6 5  Days,  and  every  fourth  Year  3 66 
Days.  The  former  of  which  Sums  is 

the 
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the  Time,  wherein  the  Sun  feems  to  Chap.n; 
pafs  through  the  twelve  Signs,  (f )  omit- 
ting  the  odd  Hours  and  Minutes,  and 
the  latter  Sum  is  the  Time,  wherein  the 
Sun  feems  to  pafs  through  the  twelve 
Signs,  adding  thereto  the  odd  Hours  and 
Minutes  which  were  omitted  the  three 
foregoing  Years,  and  fo  many  Minutes 
more  as  make  the  faid  odd  Hours  and 
Minutes  equal  to  a  whole  Day  in  four 
Years. 

Now  as  thefe  twelve  Solar  or  Ca-  if 
lendar  Months  make  up  the  Civil  So-  -^Twelve* 
lar  Year  in  ufe  among  us  (in  which  ^on^ls  ^ 
Senfe  it  is,  that  a  Twelve-Month  is  ufed  vaieJtU 
by  us  as  an  Equivalent  Term  to  a  Year* 
Tear)  fo  what  has  been  faid  concern¬ 
ing  the  Sums  of  365  and  3 66  'Days 
being  contained  in  the  twelve  Calen* 
dar  Months  taken  together,  will  be 
more  particularly  explained*  when  we 
come  prefently  to  fpeak  of  the  Civil 
Year  in  ufe  among  us  3  after  that 
we  have  made  fome  fhort  Obferva- 
tions  concerning  the  Year  in  gene* 
ral. 


Eb 


(f)  See  Seff.  16.  of  this  Chapter,  t 

N  By 
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14. 

A  Year, 
achat ,  in 
general . 

is  pro¬ 
perly  taken 
to  denote  a 
Solar  Tear. 


15, 

A  Lunar 

Tear , 
ic  hat. 


By  a  (f  )  Tear  then  (the  only  Part 
of  Time  remaining  to  be  treated  of) 
is  denoted  in  general  a  Revolution  of 
a  Celeftial  Light  round  the  Heavens 
by  (what  is  efteemed)  its  proper  Mo¬ 
tion.  Thus  an  entire  (apparent)  Re¬ 
volution  of  the  fixed  Stars  is  Piled  the 
Great  Tear  5  and  the  Time  wherein 
Saturn ,  Jupiter ,  and  Mars,  go  round 
their  Orbits ,  is  refpedlively  Piled  the 
Year  of  Saturn ,  Jupiter ,  -  and  Mars  $ 
and  accordingly  the  Time  of  the 
Moons  going  round  her  Orbit?  com¬ 
monly  called  her  Periodical  Month, 
is  fometime  fiiled  her  Year.  But  by  a 
Year  is  principally  and  properly  de¬ 
noted  the  Time,  wherein  the  Sun  ap¬ 
pears  to  move  round  the  Ecliptick, 
which  is  365  Days,  5  Hours,  and  ve¬ 
ry  near  49-f  Minutes. 

Now  becanfe  during  the  Time  of 
one  Solar  Year,  there  are  twelve  Sy¬ 
nodical  Months  i  hence  twelve  Syno- 


(f)  As  the  Latin  Word  Annus  primarily  denotes  a  Cir¬ 
cle  (whence  Annulus  fignifies  a  Ring)  and  is  thence  ta¬ 
ken  to  denote  a  Year,  as  being  a  Circle  of  Time,  which 
being  once  gone  round  is  begun  again ;  fo  the  Greek 
Word  s yieevrcf,  andth cHe&rerv  Word Shanah  is  of  thelike 
Importance. 

dkal 
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dical  Months  conftitute  (what  is  called 
a  Lunar  Year  5  which  therefore  confifts 
of  354  Days,  8  Hours,  and  a  little  more 
than  48  Minutes.  So  that  the  exaft 
Difference  between  the  Aftronomical 
Solar  and  Lunar  Year  is  10  Days,  21 
Hours,  and  1  Minute. 

But  whereas  the  Hours  and  Minutes 
above  the  whole  Days  of  a  Solar  Year,  ^^r.0' 
caift  be  taken  Notice  of  in  Civil  or  sohrrear. 
Common  Ufe$  therefore  the  Civil 
oolar  Year  in  ule  among  us,  is  macie  v\\orcom 
to  confift  only  of  365  iDays  for  three  men  rife: 
Years  together,  and  every  fourth  Year 
of  266  Days.  Namely,  whereas  in  an 
Aftronomical  Solar  Year  there  are,  a- 
bove  the  whole  Days,  5  Hours,  and 
very  near  497  Minutes  5  there  are  ad¬ 
ded  every  Year  about  1 1  Minutes,  to 
make  up  this  juft  fix  Hours  5  and  thefe 
fix  Hours  amount  juft  to  a  whole  Day 
in  four  Years. 

Each  of  the  three  Years  confifting  r  7 J 

only  of  365  Days,  is  called  a  Common  ^BiiTcx- 
Year  3  and  every  fourth  Year  confift- 
ing  of  366  Days,  is  called  a  Bijfextile  ar, « 
or  Leap-Tear .  The  Reafon  of  its  b z.focalled 
ing  called  Biffextile  is,  becaufe  the 
Day  arifing  in  four  Years  out  of  the 
fix  Hours  afore-mentioned,  is  this 

N  2  Year 
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cbap.  ii.  year  intercalated,  i.  e.  inferted  into  the 
Calendar,  by  reckoning  (according  to 

4,  the  Roman  Way,  bis  fextum  KaL 
Martii ,  i.  e.  by  reckoning)  twice  the 
Jixth  Day  before  the  Calends  of  March, 
which  anfwers  to  our  twenty-fourth  of 
February .  But  although  we  took  our 
Civil  Solar  Year  from  the  Romans ,  yet 
we  do  not  imitate  them  in  this  particu¬ 
lar,  but  inftead  of  reckoning  February 
the  twenty-fourth  twice,  we  reckon 
this  Year  twenty-nine  Days  in  February , 
whereas  in  common  Years  we  reckon 
but  twenty-eight*  But  although  we 
reckon  not  February  twenty-fourth 
twice,  yet  we  reckon  twice  the  Calen¬ 
dar  Letter  always  belonging  to  Febru¬ 
ary  the  twenty-fourth ;  namely  f  And 
by  this  means,  that  which  was  the  Sun¬ 
day  Letter  from  January  the  firft  to 
February  twenty-fourth,  will  be  fo  no 
longer,  but  the  Letter  next  before  it  in 
the  Order  of  the  Alphabet,  will  be  the 
Sunday  Letter  for  the  remaining  Part  of 
the  Year..  From  which  Leap  or  Change 
from  one  Sunday  Letter  to  another, 
this  Year  came  to  have  the  Name  of 
Leap  Tear  amongft  us. 


It 


Of  Years, 

It  has  been  afore  obferved,  that  the 
Aftronomical  or  true  Solar  Year  does 
confift  of  365  Days,  5  Hours,  497- 
Minutes.  Whereas  to  adapt  it  to  Ci¬ 
vil  Ufe,  the  Solar  Year  is  conceived 
to  confift  of  365  Days,  and  juft  fix 
Hours  5  (which  fix  Hours  in  four 
Years  make  up  juft  another  whole 
Day  j)  fo  that  the  Civil  Solar  Year  is 
about  eleven  Minutes  longer  than  the 
true  Solar  Year.  Hence  it  comes  to 
pafs,  that  the  Seafons,  or  (which 
comes  to  the  fame)  the  Equinoxes  and 
Solftices,  depending  on  the  true  Solar- 
Year,  do  not  keep  always  to  the  fame 
Time  or  Part  of  our  Civil  or  Common 
Year,  but  vary  every  Year  about 
eleven  Minutes,  {viz.  id >  and  48^) 
and  consequently  about  a  whole  Day 
in  133  Years.  Wherefore  from  A.  D. 
325,  when  the  famous  Nicene  Council 
was  held,  to  A.  D.  15S2,  wherein 
Pope  Gregory  the  XIII.  reformed  the 
Calendar,  there  was  found  to  have 
arofe  a  Variation  of  ten  Days  5  the 
Vernal  Equinox,  which  at  the  Time 
of  the  Nicene  Council  fell  about  the 
2 1  ft  of  March ,  in  A.  D.  1582,  being 
found  to  fall  on  March  the  nth. 
Hereupon  the  forementioned  cPope% 

N  3  intending 
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Chap.  II.  intending  to  bring  back  the  Equinox  to 
the  Time  of  the  Year  it  fell  upon  at 
the  Nicene  Council ,  ordered  October 
(in  the  Year  1582.)  to  be  reckoned 
October  15  th7  thereby  fuppreffing  ten 
Days,  and  making  the  following  March 
11th  to  be  reckoned  March  21JI 5  and 
fo  the  Vernal  Equinox,  which  other- 
wife  would  have  been  reckoned  to  fall 
on  March  1 1  th ,  to  fall  -  on  March 
2iy?,  as  at  the  Time  of  the  Nicene 
Council .  And  that  the  like  Variation 
might  not  happen  again,  the  faid  "Pope 
ordered,  that  once  in  133  Years  a  Day 
fhould  be  taken  out  of  the  Calendar  3 
or  (which  comes  to  the  fame)  that  three 
Days  fhould  be  taken  out  every  four 
Hundred  Years,  after  this  Method,  •viz. 
whereas,  according  to  the  Account  a- 
fore  (and  ftill  by  us)  ufed,  every  Hun¬ 
dredth  Year  from  the  Nativity  of  our 
Saviour  is  a  Leap-Year '■>  from  thence¬ 
forth  only  every  four  Hundredth  Year 
fhould  be  a  Leap-Year  ;  and  the  other 
Hundred  Years  fhould  be  common 
Years. 

19.  As  the  Account  afore  in  ufe,  is 
Old-Style  thence  called  the  Old  Style  5  as  alfo 
style, eW  the  Julian  Account  or  Julian  Yeary 
item  Julius  Cafar,  by  whofc  Authori¬ 
ty 
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ty  it  was  firft  introduced  among  the  Ro-  chap,  ir; 
mans ,  forty- fix  Years  before  Chuff  ac- 
cording  to  the  Common  Account  by  the 
Years  of  our  Lord  :  So  this  Form  of  the 
Civil  Solar  Year  introduced  by  the  fore- 
mentioned  Pope  Gregory ,  is  from  him 
called  the  Gregorian  Account 3  as  alfo 
from  its  being  (comparatively  with  the 
former)  newly  introduced,  the  New- Style. 

And  this  is  ufed  in  Italy ,  France ,  Spain, 
and  where- ever  the  Ropes  Authority  is 
acknowledged  3  and  as  it  had  been  re¬ 
ceived  from  the  firft  by  the  Fop  if  Coun¬ 
tries  of  Germany ,  fo  towards  the  End  of 
the  laft  Century  it  was  received  alfo  by 
many  of  the  Reformed  People  of  Germa¬ 
ny,  as  to  their  Civil  or  Common  Account 
of  Time.  For  as  to  their  Ecclefiaftical 
Account,  or  finding  the  ( Eaftern  Moon , 
or)  Time  of  Eafter ,  thefe  do  or  did  till 
(*)  very  lately  follow  the  Rudolphine 
Tables  of  Kepler.  The  Old-Style  is 
ftill  ufed  by  Us  of  this  Ifland,  as  alfo  in 
Ireland,  and  by  fome  others. 

Although  the  Calends  or  Firft  of  20. 
"January  is  nowadays,  almoft  thorough- 

ginnings 

.  _____  _____  of  the  Ci¬ 

vil  Solar 

(*)  The  Publick  News-Papers  have  in  general  given  Year  in  va- 
Account  of  iome  Reformation  or  Alteration  made  lately  riousCoun- 
tsitus  by  the  Proteflants  in  Germany,  trjef 
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Of  Years. 

out  all  Europe ,  commonly  looked  on  as 
the  Beginning  of  the  Year,  whether 
Julian  or  Gregorian ;  yet  there  are 
fome,  who  reckon  the  Beginning  of 
it  from  fome  other  Part  of  the  Year. 
Thus  the  Venetians ,  Florentines ,  and 
Fifans  in  Italy ,  and  the  Inhabitants  of 
Triers  or  Treves  in  Germany ,  reckon 
the  Beginning  of  the  Year  from  the  Ver¬ 
nal  Equinox.  The  Church  of  England , 
in  Conformity  to  the  Antient  Ufage  of 
the  Chriftian  Church,  reckons  her  Ec- 
cleliaftical  Year  from  the  Feaft  of  the 
Annunciation,  commonly  called  by  us 
Lady-Hay.  And  our  Civil  Year,  ac¬ 
cording  to  our  Law,  takes  alfo  its  Be¬ 
ginning  from  the  fame  Day ;  though 
the  common  People,  and  others  among 
us  in  Matters  not  requiring  the  Nicety 
of  a  Legal  Date,  reckon  the  Begin¬ 
ning  of  our  Year  from  the  firft  of  Ja¬ 
nuary. 

It  has  been  afore  obferved,  that  the 
Lunar  Year,  ftridly  or  according  to 
Agronomical  exadnefs,  confifts  of 
354  Days,  8  Hours,  and  a  little  more 
than  48  Minutes.  But  to  adapt  this 
alfo  to  Civil  life,  the  Civil  Lunar 
Year  is  efteemed  to  conlift  only  of  354 
whole  Days.  So  that  the  Difference 

between 
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between  the  Civil  Lunar  Year  of  354  chap.  it. 
Days,  and  the  Civil  Solar  Year  of 
365  Days,  is  an  eleven  Days  5  the 
former  being  fo  much  fhorter  than  the 
latter.  Hence  it  comes  to  pais,  that 
fuch  as  ufe  the  Civil  Lunar  Year, 
without  any  regard  to  the  aforefaid 
Difference,  their  Year,  fuppoling  it 
to  begin  now  in  Spring,  will  after 
eight  Years  Time  begin  in  Winter  3 
and  after  eight  Years  more  in  Au¬ 
tumn,  and  fo  after  that  in  Summer  3 
and  laftly,  after  about  thirty  three 
Years  in  all,  will  begin  in  Spring  a- 
gain.  Hence  it  is  called  Annus  Lima¬ 
ns  Vagus ,  or  the  Wandring  Lunar 
Tear  5  becaufe  its  Beginning  thus 
wanders  through  the  feveral  Seafons, 
and  that  in  the  Memory  of  Man.  And 
this  is  the  Sort  of  Year  ufed  by  the 
Turks . 

Others,  though  they  ufed  or  ufe  22. 
the  Civil  Lunar  Year,  yet  remedy  thej?/^^ 
fore-mentioned  Inconveniency  of  it smr%r 
thus  changing  the  Time  of  its  Begin-  Luna  So- 

&  O  ]„r  Tpar 

rung,  by  having  Regard  to  the  fore- 
mentioned  Difference  of  eleven  Days, 
between  the  Civil  Solar  and  Lunar 
Year  3  namely,  by  intercalating  fo 
jnany,  Months,  as  the  faid  Difference 

of 


SO  Of  Years. 

chap,  ii.  0f  eleven  Days  arife  to  in  fuch  a  num- 
ber  of  Years.  By  which  means 
the  Lunar  and  Solar  Year  are  kept  fo 
adjufted  one  to  the  other,  as  that  the 
Beginning  of  the  Lunar  Year  will 
keep  in  a  manner  fixed  to  the  fame 
Part  of  the  Solar  Year.  Hence  this 
Sort  of  Year  is  called  the  fixed  Lunar- 
Year  j  as  alfo  the  Luni-Solar  Year  ; 
and  it  is  ufed  by  the  Jews ,  and  the 
Church  of  Rome  in  her  Ecclefiafiical 
Account.  And  thus  much  for  the  fe- 
veral  Tarts?  into  which  Time  in  gene¬ 
ral  is  diftingiufhed. 


Of  the  Characters  of  Time. 
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CHAP.  III. 

Of  the  fever al  Characters  of  Time 
in  general  5  and  particularly  of 
the  Cycle  of  the  Moon,  and  the 
Epact  s. 


PRoceed  we  now  to  fpeak  of  theTe-  ^ 
veral  Characters,  whereby  particu:  ra&ers  of 
lar  Times  are  diftinguifhed  one  from  Time  trc>0~ 
the  other.  And  thefe  are  cither  Na-J°J‘ 
tural  or  Inftituted  by  Men. 

The  Natural  Characters  of  Time  are  2. 
fuch  as  depend  on  Natural  Caufes,  and  ikeNatu- 
are  thefe  5  viz.  New  Moons ,  Full 
Moons ,  Eclipfes ,  either  of  the  Sun  (as  TimsM^t . 
they  are  commonly  call'd)  or  Moon> 
the  two  Equinoxes ,  the  two  Solfiices, 
the  Cycle  of  the  Moon ,  and  the  EpaCls 
of  the  Moon  All  which  have  been 
fufficiently  fpoken  of  in  the  foregoing 
Treatife  of  Aftronomy,  except  the  Cycle 
and  EpaCt s  of  the  Moon  5  which  are 
therefore  to  be  here  explained. 


The 
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The  Cycle  of  the  Moon  then  is  to 
be  cfteenfd  a  {\)  Natural  Chara&er 
of  Time,  becaule  it  depends  on  a 
Natural  ,  Caufe,  viz.  the  Motion  of 
the  Moon  :  which  is  fuch,  that*  after 
nineteen  Years  very  nearly,  the  New 
Moons  and  Full  Moons  are  obferved 
to  fall  on  the  lame  Nuchthemeron  of 
the  Julian  Year,  as  they  did  nineteen 
Years  afore.  Hence  this  Cycle  is  o- 
therwife  termed  the  Cycle  of  nineteen 
Tears . 

The  New  Moons  being  obferved  to 
fall  out  thus,  they  were  wont  former¬ 
ly  to  calculate  or  find  out  the  Time  of 
the  New  Moons  (without  the  Help  of 
Aftronomical  Tables)  after  this  man¬ 
ner.  They  obferved,  on  what  Day 
of  each  Calendar  Month  the  New 
Moon  fell,  in  each  Year  of  this  Cycle ; 
and  to  the  laid  Days  they  fet  refpe- 
ftively  the  Number  of  the  faid  Year. 
Thus  obferving,  that  the  New  Moons., 
in  the  firft  Year  of  this  Cycle,  fell  on 
January  23^,  February  2 1 Jl ,  March 


(f)  Some  efleem  this,  not  a  Natural  but  an  Injli* 
tuted  Chara&er  of  Timei  But  not  fo  properly,  fince  it 
depends  on  a  Natural  Caufe. 
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&c.  they  fet  the  Number  i  to  the  laid  chap,  in. 
Days.  And  in  the  like  manner,  obfer- 
ving  that,  in  the  fecond  Year  of  this 
Cycle,  the  New  Moons  fell  on  Janua¬ 
ry  izthy  February  10th ,  March  nth? 

&c.  to  the  faid  Days  they  fet  the 
Number  2.  And  after  this  Method 
they  went  through  all  the  nineteen. 

Years  of  this  Cycle  ;  as  may  be  feen 
(*)  in  the  Calendar  adjoining  to  the 
End  of  this  Chronological  Treatife. 

The  Numbers  thus  fet  to  the  Days 
whereon  the  New  Moons  fell  in  each 
Year,  are  called  the  Golden  Number s? 
either  becaufe  they  were  formerly 
wont  to  be  writ  in  Gold,  or  elfe  be¬ 
caufe  of  their  Golden  or  great  Ufe. 

Any  one  of  thefe  Golden  Numbers  is 
otherwife  called  the  (f)  FrimCy  be¬ 
caufe  the  faid  Numbers  were  placed 
in  the  Prime  or  Firft  Column  of  the 
Calendar,  as  they  (till  are  in  our 
Church  Calendar,  and  in  the  Calen¬ 
dar  adjoining  to  this  Treatife  :  Or  elfe 


(*)  As  alfo  in  the  Calendar  of  the  Common  Prayer- 
Book. 

(+)  It  is  called  by  this  Name  in  the  Directions  be¬ 
longing  to  the  Table  for  finding  Eafier  (or  ever  in  the 
Common  Prayer-Book. 

becaufe 
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chap.  nr.  beeaufe  cadi  Golden  Number  de- 
notes  Luna  "Trimay  or  the  Firft  Day 
of  the  New  Moon,  according  to 
which  way  of  fpeaking  the  Full 
Moon  is  frequently  ftyfd  Luna  Quar- 
tadecima>  as  falling  on  the  Fourteenth 
day  after  the  New  Moon  inclufively* 
The  Golden  Numbers  being  thus  placed, 
it  was  eafy  to  find,  what  Day  of  any 
Month  in  any  Year  given  the  New 
Modn  will  fall  upon,  it  being 
known  to  what  Year  of  the  Moons 
Cycle  the  Year  given  anfwered.  Thus 
fuppofe.  A*  D,  354,  to  be  the  Year 
given,  which  anfwers  to  the  13  th 
year  of  the  Moon's  Cycle  3  and  fup¬ 
pofe  it  be  enquired,  what  day  of 
’  March  the  New  Moon  fell  upon  that 
Year,  I  look  for  the  Number  1 3  in 
the  Month  of  March ,  and  find  it  fet 
to  the  11  th  Day;  whereby  is  fhewny 
that  the  New  Moon  fell  that  Year  011 
that  Day  of  March . 

$•  And  by  this  Method  the  New 
fnd/hl  ^oons  could  be  found  with  Accurate 
New  cy  enough  at  the  Time  of  the  Nicene 

f  Council)  forafmuch  as  the  Golden 
the Golden  Number  did  then  fhew  the  Day  (/.  eB 
Number,  the  Muchth  enter  on)  within  which  the 
New  Moon  fell  out.  And  hereupon 
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is  founded  the  Rule  of  the  Nicene  chap.  in. 
Council  for  finding  Eaflery  of  which 
more  in  Chapter  7th.  It  is  here  to 
be  obferved,  that  the  Golden  Num¬ 
bers  do  not  now  fhew  the  Days* 
whereon  the  New  Moons  fall.  For 
the  Cycle  of  the  Moon  is  lels  than 
nineteen  Julian  Years,  by  1  Hour, 

27  Minutes,  and  almofl  32  Seconds. 
Whence  it  comes  to  pafs,  that,  al¬ 
though  the  New  Moons  fall  again 
upon  the  fame  Elays ,  as  they  did 
nineteen  Years  afore,  yet  they  fall  not 
on  the  fame  Hour  of  the  Day  or  Ntich- 
themeron  y  but  1  Hour,  27  Minutes, 
and  almoft  32"  Sooner.  And  this 
Difference  arifing  in  about  312  years 
to  a  whole  Day,  hence  the  New 
Moons  after  every  312  Years  fall  a 
whole  Day  (/.  e.  Nuchthemeron )  (bon¬ 
er.  Upon  this  Score  the  New  Moons 
fall  now  four  Days  fooner,  than  they 
did  at  the  Time  of  the  Nicene  Council. 

Which  being  obferved,  the  Day  (i.  e . 
the  Nuchthemeron ,  though  not  the 
Hour  of  it)  on  which  the  New  Moons 
fall,  may  be  now  found  by  the  Gol¬ 
den  Number.  For  Inftance,  I  would 
know  on  what  Day  of  January  the 
New  Moon  will  fall  next  Year,  viz, 

1712,, 
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1712*  This,  by  the  Rule  delivered 
in  the  following  Paragraph,  will  be 
found  to  be  the  third'  year  of  the 
Moon  s  Cycle.  I  look  therefore  for  the 
Golden  Number  3,  and  find  it  (in  the 
Calendar)  placed  to  January  the  ifi , 
and  again  to  January  the  3  t fl,  fo  that 
about  the  Time  of  the  Nicene  Council \ 
there  were  two  New  Moons  in  the 
Month  of  January r  every  third  year  of 
the  Moon's  Cycle.  Whereas,  according 
to  the  fore-mentioned  Gbfervations, 
each  of  the  laid  two  New  Moons  fal¬ 
ling  now  four  Days  fooner,  the  firft  of 
them  falls  upon  cDec ember  2$th  of  this 
prefent  Year,  1711,  and  only  the  other 
falls  in  the  January  following,  viz.  on 
January  27th ,  1712. 

It  remains  now  to  fiiew,  how  it  is 
to  be  found,  what  Year  of  the  Moon  s 
Cycle  any  given  Year  of  Chrift  an- 
fwers  to.  And  this  is  done  by  ( * ) 
adding  1  to  the  given  Year  of  Chrift, 
and  then  dividing  the  Sum  by  19.  If 
19  juft  divides  the  Number  of  the 
Year  given,  then  it  is  the  19th  or 
laft  Year  of  the  Moons  Cycle  j  If  19 


(*)  The  Rea  ion  of  adding  i  is,  becaufe  the  Mr  a,  of 
Chrift  began  in  the  fecond  Year  of  this  Cycle. 

does 
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does  not  juft  divide  the  fakl  Number,  cHap.  uL 
but  fomewhat  of'  the  faid  Number  re- 
mains  over,  then  the  faid  Remainder 
fhews  the  Year  of  the  Moons  Cycle. 

For  inftance,  I  would  know  to  what 
Year  of  the  Moon's  Cycle  A.  D.  17 1  z 
anfwers.  And  by  this  Rule  I  find  it 
to  anfwer  to  the  third  Year  of  the 
Cycle;  for  1712  -f-  1  being  divided 
by  19,  there  will  remain  3.  And  thus 
much  for  the  Cycle  of  the  Moon. 

Come  we  next  to  the  Epa&s  of  the  j] 
Moon.  It  has  been  afore  obferved,  ofthz* 
that  the  Civil  Lunar  Year  is  eleven  vtl%foria 
Days  fhorter  than  the  Civil  Solar  . 

Year.  Confequently,  two  fuch  Lunar 
Years  .will  be  twenty  two  Days  fhorter 
than  two  fuch  Solar  Years ;  and  three 
Lunar  Years  will  be  fhorter  than  three 
Solar  Years  by  thirty-three  Days. 

Now  fuch  as  ufe  the  fixed  Lunar 
(otherwife  called  the  Luni-Solar  Year, 
in  order  to  ad  juft  the  faid  Lunar  Year 
to  the  Solar,  as  often  as  the  Lunar 
Year  does  thus  come  to  be  thirty 
three  Days  fhorter  than  the  Solar,  do 
intercalate  a  Month  of  thirty  Days 
into  the  Lunar  Year ;  except  only 
every  '19th  Year,  viz,,  the  laft  Year  of 
the  Moon's  Cycle)  when  the  interca- 

O  lated 
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chapjiL  jatecj  Month  confifts  but  of  twenty-nine 

Days. 


Golden  Number. 

Epa£ts 

1  .  . 

.  XI. 

1  .  . . 

.  .  XXII. 

x  .  . . 

. . .  III. 

4  .  •  . 

.  .  XIV. 

f  •  •  •  • 

. .  xx*v. 

6  ...  . 

•  .  VI. 

j  ...  * 

.  .  XVII. 

8  ...  * 

9  «  *  * 

.-XT'- 

10  .  .  . 

.  XX. 

11  ... 

.  .  I. 

12  .  . . 

.  .  XII. 

13  •  •  • 

.  .XXIII. 

M-  •  •  • 

.  IV. 

if  *  •  • 

.  .  XV. 

16  .  .  . 

.  .  XXVI. 

17  .  •  • 

.  .  VII. 

18  . .  • 

.  .  XVIII. 

19  •  •  • 

XXIX .  f 

By  this  means  the 
Civil  Lunar  and 
Solar  Years  are 
kept  fo  adjufted  to¬ 
gether,  as  that  thq 
firft  Year  of  the 
MOO  Ns  Cycle 
comes  not  fhorter 
of  the  Solar  Year 
than  eleven  Days  5 
the  fecondYearof 
the  faid  Cycle  not 
fhorter  than  twen¬ 
ty  two  Days  $  the 
third  year  fhorter 
only  by  three  days* 


&c.  as  may  be  feen  in  the  adjoyning 
Table.  Namely,  as  the  New  Moons 
are  the  fame  (/.  e.  fall  on  the  fame 
Day)  every  nineteen  years,  fo  the  dif¬ 
ference  between  the  Lunar  and  Solar 
Year  is  the  fame  every  nineteen  Years. 
And  becaufe  the  faid  Difference  is  always 
to  be  added  to  the  Lunar  Year,  in  order 
to  adjuft  or  make  it  equal  to  the  Solar 
Year  5  hence  the  faid  difference  refpe&ive- 
ly  belonging  to  each  Year  of  the  Moon's 
Cycle*  is  called  the  Efatt  of  the  faid 

Year 
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Year,  i.  e.  the  Number  to  be  added  to  the  chaP 
faid  Year  to  make  it  equal  to  the  folar  Year. 

Upon  this  mutual  Refped  between 
the  Cycle  of  the  Moon,  and  the  Cycle  Ho^to 
of  the  Epads,  there  is  founded  this 
Rule  for  (*)  finding  the  Epad  belong-  theMom 
ing  to  any  Year  of  the  Moon’s  Cycle,  ffff 
Multiply  the  year  given  of  the  MoonsiianliU 
Cycle  into  1 1  ;  if  the  Produd  be  lefs  countm 
than  30,  it  is  the  Epad  fought  5  if 
the  Produd  be  greater  than  30,  di¬ 
vide  it  by  303  and  the  Remainder  of 
the  Dividend  is  the  Epad,  Ex,  gr» 

I  would  know  the  Epad  for  A.  D. 

1712,  which  has  been  already  found 
to  be  the  third  Year  of  the  Moons 
Cycle*  Wherefore  three  is  the  Epad 
for  A.  D.  1712:  for  ix  x  3  —  33* 
and  33  being  divided  by  30,  there  is 
left  three  of  the  Dividend  for  the  Epad. 


(*)  Namely  in  refpedtof  the  Julian  Account,  for  lit 
refpedtof  the  Gregorian  Account  there  is  a  different  Me¬ 
thod,  the  Epadt  being  different.  However,  the  'Julian 
Epati  being  known  it  is  eafy  thence  to  know  the  Grego¬ 
rian  Epatt.  Namely,  if  the  Julian  Epadt  be  greater  than 
11,  Subftradt  n  from  it:  ifiefs,  add  30  to  it,  and  out 
of  the  Sum  Subftradt  1 1  ,and  the  Refidue  will  be  the  Gre* 
gorian  Epadt.  For  infiance;  it  has  been  found,  that  Three 
is  the  Julian  Epadt  for  A.  D.  1712.  Wherefore  3  d” 
3<?~33,  and  33  —  1  inn,  which  laft Number  (viz. 22.) 
is  the  Gregorian  Epadt  for  the  faid  Year,  1712.. 

o  2  By 
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Moon. 
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By  the  Help  of  the  Epad  may  be 
found,  what  Day  of  any  Month  in  any 
Year  the  New  Moon  falls  on.  thus :  To 

i  y 

the  Number  of  the  Month  from  March 
inclufively,  add  the  Epad  of  the  Year 
given  5  if  the  Sum  be  lefs  than  3  o,  Sub- 
ftrad  it  out  of  3  o ;  if  greater,  Subftrad 
it  out  of  60  5  and  the  Remainder  will  be 
the  Day,  whereon  the  New  Moon  will 
fall  N.  B.  If  the  New  Moon  be 
fought  for  the  Month  of '  January  or 
March ,  then  nothing  is  to  be  added  to 
the  Epad ;  if  for  February  or  April ,  then 
only  1  is  to  be  added.  Ex.  gr .  I  would 
know  what  Day  of  2 December  the  New 
Moon  will  fall  on  this  A.  D.  1711, 
the  Epad  whereof  is  22.  By  the  a- 
forefaid  Rule,  I  find  it  will  be  'Decem¬ 
ber  2 %thy  for  22— J—  10=32,  and  6 o— 
32=28. 

The  Day,  whereon  the  New  Moon 
falls,  ..  being  thus  found,  it  is  eafy 
from  thence  to  infer,  what  the  Age  of 
the  Moon  is  on  any  Day  given.  How¬ 
ever,  there  is  a  peculiar  Rule  com¬ 
monly  made  ufe  of  to  this  purpofe, 
which  is  this :  Add  the  Epad  of  the 
Year,  the  Number  of  the  Month  from 
March  inclufively,  and  the  given  Day 
of  the  Month  all  into  one  Sum : 

whichj 
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which,  if  it  be  lefs  than  30,  fhews  the  Chap/im 
Age  of  the  Moon  5  if  it  be  greater  than 
30,  divide  it  by  30,  and  the  Remainder 
of  the  Dividend  fhews  the  Age  of  the 
Moon,  or  how  many  Days  it  is  from 
the  laft  New  Moon.  And  this  Method 
will  never  err  a  whole  Day.  For  inftance, 

I  would  know,  what  will  be  the  Age 
of  the  Moon  on  "December  lift  of  this 
Year  1711.  By  this  Rule  I  find,  that 
the  Moon  will  then  be  three  Days  Old, 
i.  e.  that  it  will  then  be  three  Days 
from  the  laft  New  Moon.  For  22  -{- 
104-3  1=63,  and  63  being  divided  by 
30,  there  will  remain  of  the  Dividend  • 

3 .  And  this  cxa&ly  agrees  to  the  other 
foregoing  Rule,  whereby  it  was  found, 
that  the  New  Moon  will  fall  on  Decern ** 
her  2%th  of  this  Year  1711. 

It  remains  only  to  obferve,  that  1  r. 
the  Epafts  of  the  Moon  are  juftly  to 
be  efteemed  as  (*)  Natural  Characters  tretofe  ** 
of  Time  5  forafmuch  as  they  depend  efteemed 
on  a  Natural  Caufe,  viz,  the  Motion 
of  the  Moon,  For  the  Reafon,  why 


(*J  This  is  in/ifted  upon,  becaufe  the  Epa&s  are  by 
fome  efteemed,  not  Natural,  but  injiitutsd  Charact¬ 
ers. 

0  i  the 
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chap. ill*  the  Civil  Lunar  Year  is  lefs  than  the  Ci- 
vil  Solar  (i.  e .  Julian)  Year  by  eleven 
Days,  is,  becaufe  as  the  Moon  goes 
round  her  Orbit ,  there  are  twelve  Con¬ 
junctions  of  her  and  the  Sun,  (or  twelve 
Synodical  Months,  which  make  up  a  Lu¬ 
nar  Year)  in  lefs  Time  by  eleven  Days 
very  nearly,  than  the  Sun  feems  to  go 
once  round  the  Eciiptick.  And  in  like 
manner,  the  Reafon  why  the  Cycle  of 
the  EpaCts,  as  well  as  that  of  the  Moon, 
confifts  of  nineteen  Years,  is,  becaufe  in 
that  Interval  of  Time,  the  Moon  s  Mo¬ 
tion  has  (much)  the  fame  RefpeCf  to  the 
Sun,  as  it  had  nineteen  Years  afore.  And 
thus  much  for  the  Natural  Characters  of 
Time, 


CHAR 


U--  - 
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CHAP.  IV. 

'  1 

Of  the  Cycle  of  the  Sunday-Letter, 
commonly  called  the  Cycle  of  the 
Sun. 


TH  E  Cycle  of  the  Sun  is  very  im-  1¥» 
properly  fo  called,  forafmuch  as 
it  relates  not  to  the  Courfe  of  the  Sun,  The  cycle 
but  to  the  Courfe  of  the  Dominical  the  Sun 
or  Sunday-Letter  3  whence  it  ought  to 
be  called  the  Cycle  of  the  Sunday-Letter . 

It  confifts  of  twenty  eight  Years,  for¬ 
afmuch  as  after  every  twenty  eight 
Years,  the  Courfe  or  Order  of  the 
Sunday-Letter  is  the  fame,  as  it  was 
afore. 

The  Ufe  of  this  Cycle  arifes  from  2] 

(*)  the  Cuftom  of  Affigning  in  th c  of  the  ufe 
Calendar  to  each  Day  of  the  Week,  ffhisC^ 
one  of  the  firft  feven  Letters  of  the 
Alphabet  $  A  being  always  affixed  to 


(*)  This  Cuftom  being  Arbitrary,  hence  this  Cycle 
got  a  Natural  Chara&er,  but  of  Humane  Inftitution* 

O  4 
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January  \ft ,  whatever  Day  of  the 
W eek  it  be  5  B  to  January  zdy  C  to 
January  3  and  fo  in  order  G  to 
January  jth.  After  which  the  fame 
Letters  are  repeated  again,  A  being 
affixed  to  January  %thy  See.  According 
to  this  Method,  there  being  5  z  Weeks, 
in  a  Year,  the  faid  feven  Letters  are 
repeated  52  Times  in  the  Calendar. 
And  were  there  but  juft  52  Weeks, 
the  Letter  G  would  belong  to  the  laft 
Day  of  the  Year,  as  the  Letter  A  does 
to  the  firft  ;  and  confequently,  that 
Letter,  which  was  at  firft  conftituted 
the  Sunday- Lett  ery  (and  the  fame  is 
to  be  underftood  of  the  other  Days 
of  the  W eek)  would  always  have  been 
fo  5  and  there  would  have  been  no 
Change  of  the  Sunday- Letter.  But 
our  Year  confuting  of  52  Weeks,  and 
an  odd  Day  over,  hence  it  comes  to 
pafs,  that  the  Letter  A  belongs  to  the 
laft,  as  well  as  to  the  firft  Day  of  eve¬ 
ry  Year.  For,  although  every  Leap- 
Year  confifts  of  366  Days,  and  fo  of 
two  Days  over  52  Weeks,  yet  it  is 
not  ufual  to  add  a  Letter  more,  *viz. 

to  the  End  of  the  Year  5  but  in- 
ftead  thereof  to  repeat  the  Letter  F> 

which 
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which  ('!')  anfwers  to  the  24 th  ofcfiaP-IVV 
February ,  and  to  affix  it  again  to  the 
intercalated  Day  (as  has  been  (*)  afore 
obferved)  which  we  call  February  2  5  th. 

By  which  means  the  faid  feven  Letters 
of  the  Alphabet  remain  affixed  to  the 
fame  Days  of  a  Leap-Year,  as  of  a 
Common-  Year,  through  all  the  reft  of 
the  Calendar,  both  before  and  after. 

The  Letter  A  then  thus  always  belong* 
ing  to  the  firft  and  laft  Day  of  the  fame 
Year,  and  confequently  to  the  laft  Day 
of  the  Old  Year,  and  firft  Day  of  the 
New  ;  it  thence  comes  to  pafs,  that 
there  is  a  Change  made  as  to  the  Sun-. 
day-Letter  in  a  backward  Order,  that 
is,  fuppofing  G  to  be  the  Sunday-Let- 
ter  one  Year,  F  will  be  the  next,  and 
fo  on :  which  is  illuftrated  by  the  fol¬ 
lowing  Table  5  where  it  muft  be  obfer* 
ved,  that  the  great  Letter  is  the  Sunday - 
Letter  for  each  Year. 


(f )  As  may  be  feen  in  the  Calendar  adjoined  to  the 
End  of  this  Treatife. 

(*)  Chap.  a.  §.17. 


/ 


December 
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Chap,  IV. 
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December  1 7 1 1 . 


tJL  •  «  » 

Monday 

a  ....  1 

b  .  .  .  2y 

Tuefday 

b  ....  2 

c  ...  26 

Wednefday 

c  ,  .  .  .  3 

d  ...  27 

Thurfday 

d  ....  4 

c  ...  28 

1  Friday  \ 

1 

I 

! 

e  .  .  .  .  y  ; 

f  ...  29 

Saturday 

F. .  .  .  6 

G  .  .  .30 

Sunday 

! 

g .  ...  7 

3  ...  2 1 

** 

Munday  j 

/ 

a  ....  8 ( 

January  1712.' 

Tuefday 
IVednefday 
Thu  f [day 
Friday 
Saturday 
Sunday 
Monday 
Tuefday 

t 

y;  As  from  the  foregoing  Table  it  is 
T^odd  evident,  how  the  odd  Day  above  52 
Weeks  in  a  Year  does  make  the  Sun- 
won  rear  day- Letter  change  from  one  Letter  to 
******  *  ^1C  next  to  lt  111  a  backward  Orders 

change  in  fo  it  is  obvious,  that  were  there  but 

dt*  Let'  t^s  Angle  Change,  Sunday  would  be 
ter.  e  denoted  by  each  of  the  feven  Letters 
every  feven  Years,  and  fo  the  Cycle 
of  the  Sunday- Letter  would  confift  of 
no  more  than  feven  Years.  But  now 
there  being  in  every  fourth  or  Leap- 
Year  two  Days  above  52  Weeks, 
hence  it  comes  to  pafs,  that  their  is 
every  Inch  Year  a  double  Change 
made  as  to  the  Sunday- Letter.  Name¬ 
ly,  as  the  odd  Tingle  Day  above  52 
Weeks  in  a  common  Year,  makes  (as 
has  been  fhewn  by  the  foregoing  Ta¬ 
ble)  the  firft  Sunday  in  January  to  fhift 
from  that  which  was  the  Sunday-Let- 
ter  of  the  foregoing  Year,  to  the  next: 
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Letter  to  it  in  a  backward  Order  ;  fo  chaP*  Iv< 
the  other  Day,  intercalcated  every 
Leap-Year  after  the  2 of  February , 

(though  it  makes  no  change  as  to  the 
Days  of  the  Month ,  to  which  the 
Alphabetical  Letters  refpe&ively  be¬ 
long  jp  which  is  brought  about  by  the 
Artifice  of  repeating  the  Letter  F 
twice,  as  was  before  obferved  :  yet  it) 
does  make  a  Change  as  to  the  Days 
of  the  fVeeky  to  which  each  Alphabe¬ 
tical  Letter  is  to  belong  for  the  re¬ 
maining  Part  of  the  Year  ;  as  is  evi- 
dent  by  the  following  Table  contain¬ 
ing  the  latter  Part  of  February  1712, 
being  Leap-Year,  and  the  former  Part 
of  March . 


February. 


March. 


*1 

24 

*7 

26 


*7 

28 


a 
b 

29  1  c 


F 

f 


Saturday 

Sunday 

Monday 

Tuefday 

Wednesday 

Thurfday 

Friday 


1 

2 


5 

6 


d 

E 

f 

g 

a 

b 

c 


Saturday 

Sunday 

Munday 

Tuefday 

Wednefday 

Thurjday 

Friday 


As  the  former  Table  fhewed,  how  4, 
it  comes  to  pafs,  that  G  is  the  Sunday- 
Letter  for  1711,  and  F  for  1712,  at  ^  emakes 
the  Beginning  of  the  faid  Year,  even  *  double 
to  February  fo  this  later  Table  ^n/seun 

fhews 
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chap.  iv.  flhews,  how  it  comes  to  pafs,  that 
after  February  z  3  d7  not  F  as  afore,  but 
every  E  is  the  Sunday- Letter  for  the  Reft  of 
Leap-Year.'  tjie  Year.  And  confequently  as  the 

former  Table  will  ferve  to  fhew,  how 
by  the  odd  Day  in  a  common  Year, 
there  is  made  every  common  Year  a 
(ingle  Change  as  to  the  Sunday-Letter  3 
fo  the  latter  Table,  compared  with 
the  former,  will  fhew  how  by  the 
intercalated  Day  of  a  Leap-Year  there 
is  made  after  February  23  d,  in  every 
Leap-Year  another  Change  of  the  Sun¬ 
day -Letter,  befides  the  former  made 
at  the  Beginning  of  the  faid  Leap- 
Year  5  and  confequently  how  there 
comes  a  double  Change  of  the  Sunday- 
Letter  every  Leap-Year. 

5.  Now  as  the  Cycle  of  the  Sunday - 
This  cycle  Letter  would  have  confifted  but  of 
feven  Years,  had  there  been  only  a 
twenty-  fmgle  Change  of  the  faid  Letter  5  fo, 
rlar$,  by  Reafon  of  there  being  a  double 

Change  of  the  faid  Letter  every  Leap 
or  fourth  Year,  it  comes  to  pafs,  that 
the  laid  Cycle  confifts  of  four  Times 
feven  Years,  i.  e .  the  Sunday-Letter 
does  not  proceed  in  the  fame  Courfe 
as  it  did  afore,  under  twenty-eight 
Years  5  and  after  that  Number  of 

Years 
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Years  its  Courfe  or  Order  is  the  fame  Chap.lv/ 
as  it  was  afore.  Which  is  illuftrated 
by  the  following  Table ;  where  it  is 
to  be  obferved,  that  the  firft  Year, 
and  every  fourth  Year  after,  of  the 
Cycle  is  a  Leap-Year,  and  therefore 
has  two  Sunday- Letters  appertaining 
to  it. 


A  TAB  L  E  of  the  Cy- 

cle  of  the  Sun, 


i  GF 

y  BA 

9  DC 

H  FE 

17  AG 

21  CB 

ay  ED 

2  E 

6  G 

10  B 

14  D 

18  F 

22  A 

2  6  C 

3  D 

7  F 

11  A 

iy  C 

19  E 

23  G 

27  B 

4  C 

8  E 

12  G 

1 6  B 

20  D 

24  F 

28  A 

To  find  what  Year  of  this  Cycle  any  6. 
given  Year  of  our  Lord  anfwers  to, To  fnd  tht 
and  confequently,  what  is  the  Sunday-  %sH°If0r 
Letter  for  the  Year  given,  work  thus :  given 
To  the  Year  of  our  Lord  given  (*) 
add  9,  and  divide  the  Sum  by  28.  If 


(*)  The  Reafon  of  adding  9,  is  becaufe  the  JEra  of 
Chrift  began  in  the  Tenth  Year  of  this  Cycle. 


r 


any 
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chap.  iv.  any  0f  the  Dividend  remains,  the  laid 
Remainder  fhews  the  Year  of  the  Cy-^ 
cle  fought  5  if  nothing  remains  of  the 
Dividend,  then  it  is  the  laft  or  2 %th 
Year  of  the  Cycle*  For  Inftance,  I 
would  know,  what  Year  of  the  Cycle 
of  the  Sun,  A*  D*  1712  anfwers  to. 
By  the  foregoing  Rule  I  find  it  to  an- 
fwer  to  the  13  th  Year  of  the  laid  Cy¬ 
cles  (for  1712+9  =  1721,  and  1721 
being  divided  by  28,  there  will  be 
left  1 3  3)  and  by  the  Table  of  this 
Cycle  I  find  the  Sunday -Letters  for 
the  faid  Year,  being  a  Leap-Year,  to 
be  FEy  viz,  F  from  the  Beginning  of 
January  to  February  23  and  after 
that  E  for  the  Reft  of  the  Year,  ac¬ 
cording  to  the  (*)  Julian  Account* 

7*  It  may  not  be  altogether  unufefui 
Sw  Day  to  obferve  further,  that  each  of  the 
of  the  '  firft  feven  Alphabetical  Letters  always 
frf  Daff  ( as  *s  af°re  noted )  belonging  to  the 
'any  Month  fame  Day  of  each  Month  in  the  Year, 
fails  upon.  jience  tjie  two  following  Englifh  Verfes 


(*)  Having  found  the  Sunday~Letter  according  to  the 
Julian  Account,  the  Gregorian  Sunday-Letter  will  be  the 
'  third  in  a  backward  Order  from  the  Julian.  Thus  FE 
being  the  Julian  Sunday -Letters  for  1712,  being  Leap- 
Year,  CB  will  be  the  Gregorian  Sunday -Letters  for  the 
fame. 

fhew 
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fhew  by  the  firft  Letter  of  each  Word,  Chap.iv. 
what  Letter  belongs  to  the  firft  Day 
of  each  Month  5  the  Order  of  the 
Words  anfwering  to  the  Order  of  the 
Months  thus  : 


fan.  Feb .  March,  April,  May?  June* 

At  Dover  Dwells  George  Brown  Efquire , 
July,  Aug.  Sept .  OEl.  Nov .  Dec* 
Good  Chriftian  Faith ,  And  Doll  or  Fryar* 

Wherefore  the  Sunday  Letter  being 
known,  it  is  eafy  by  the  Help  of  the 
foregoing  Verfes  to  tell,  what  Day  of 
the  Week  the  firft  Day  of  any  Month 
falls  upon  5  namely,  by  confidering 
the  Order  or  Diftance  of  the  Letter 
belonging  to  the  firft  Day  of  the  given 
Month  from  the  given  Sunday -Let ter. 
Ex .  gr.  I  would  know,  what  Day  of 
the  Week  the  firft  of  February  1712 
will  be,  when  the  Sunday  Letter  will 
be  (at  that  Part  of  the  faid  Year)  F. 
By  the  foregoing  Verfes  I  know  F)  is 
the  Letter  belonging  to  February  ifi , 
and  therefore  F  being  the  Sunday-Let- 
ter  F).  (as  being  two  in  the  Alphabe¬ 
tical  Order  before  F)  muft  denote 
Friday ,  which  is  agreeably  two  Days 
before  Sunday . 


In 
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In  like  manner,  if  it  be  enquired, 
what  Day  of  the  Week  March  if 
will  fall  upon  in  1712,  when  the  Sun¬ 
day -Let  ter  will  be  changed  from  F  to 
E.  It  being  known  by  the  foregoing 
Verfes,  that  is  the  Letter  that  be¬ 
longs  alfo  to  the  firfl:  of  March ,  it 
follows  that,  as  F)  is  the  Letter  next 
before  E,  fo  March  ift  muft  fall  on 
fthat  Day  of  the  Week  which  is  next 
before  Sunday ,  viz.)  Saturday . 
g  It  being  thus  to  be  known,  what 
To  find  Day  of  the  Week  the  fir  ft  Day  of  any 

-^ontk  fahs  upon  $  thereby  may  be 
Week  my  eafily  known  alio,  what  Day  of  the 
otI^r  Day  Week  any  other  Day  of  the  fame 

Month  (he-  Month  falls  upon  5  namely,  by  confi- 
jides the  dering,  that  the  ift ,  %th7  i$th7  22 d, 

^ufoJalls  and  2 9th  Day  of  any  Month  always 
fall  upon  the  fame  Day  of  the  Week  3 
and  then  reckoning,  how  far  diftant 
the  Day  propofed  is  from  any  of  the 
nforefaid  Days.  For  inftance,  I  would 
know,  what  Day  of  the  Week  March 
1 3 fih  falls  upon  next  Year,  viz.  1712. 
It  being  afore  known,  that  the  firft 
Day  of  March  will  then  fall  on  Satur¬ 
day,  it  follows,  that  March  15  th  will 
|be  likewife  on  Saturday  ;  and  there¬ 
fore  March  lUh  (as  being  three  Days 

after 
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after  March  i$th)  will  fall  on  Tuefday,  chap,  iv* 
as  being  three  Days  after  Saturday.  And 
therefore,  by  the  Sunday-Letter  and  the 
foregoing  Verfes,  may  be  found,  what 
Day  of  the  Week  any  Day  of  the  Tear 
in  general  will  fall  upon.  And  thus  we 
have  largely  fhewn  the  Ufe  of  the  Cycle 
of  the  Sun,  or  of  the  Sunday- Letter, 


P 


chap; 
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Chap.  V. 

v/w 

CHAP.  V. 

Of  the  Indict  ion,  and  Julian 

Period. 

'  i.  T^HE  Indiction  is  a  Cycle  of  fif- 
A  teen  Years,  which  has  no  Ilckv 
n  id  !on*  tion  to  any  Celeftial  Motion,  but  was 
inftitutcd  wholly  on  a  Political  or  Ci¬ 
vil  Account,  viz.  in  refpeft  to  certain 
Taxes  (as  is  the  molt  received  Opini¬ 
on)  which  were  to  be  paid  every  fif¬ 
teen  Years.  When  this  Cycle  was 
firft  inftituted,  is  not  left  upon  Re¬ 
cord  5  but  it  is  evident  from  Hifiory, 
that  it  has  been  in  Ufc  ever  fince  the 
Time  of  Conftantine  the  Great,  or 
from  A.  D.  312.  It  was  ufed  both 
by  the  Greeks  and  Romans ,  but  after 
(f)  a  manner  fomewhat  different. 
The  Roman  Indiftion  is  fiill  ufed  by 
the  Tope  in  his  Bulls,  And  the 

Year  of  the  Roman  Indi&ion  anfwcr- 


ft)  Greek  Indi£Hon  begins  from  the  firft  of  Sep¬ 
tember,  the  Roman  Indi&ion  from  the  Sift  of  January* 
And  the  former  is  ufed  in  the  Acis  of  Councils ,  and  the 
Kovels  of  the  Emperors. 
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Hng  to  any  given  Year  of  Chrift  is  chap.y. 
found,  by  (*)  adding  3  to  the  given 
Year  of  Chrift,  and  dividing  the  Sum  by 
15.  The  Remainder  of  the  Dividend, 
if  any  there  be,  (hews  the  Indidion  ; 
if  nothing  remains^  then  it  is  the  15th 
or  laft  Year  of  the  Indidioft.  The 
principal  Reafon  of  taking  Notice  of  this 
Cycle  in  this  Treatife,  is  becaufe  it  con¬ 
duces  to  the  Underftanding  of  the  Juli¬ 
an  Period,  of  which  we  fhall  ipeak 
liext. 

The  Julian  ‘Period  is  no  other  than  ±1 
a  greater  Cycle,  made  up  of  the  three  of  the]#. 
forementioned  Cycles  of  the  Moon, 

Sun,  and  Indidion,  multiplied  one 
into  the  other,  and  fo  confifting  of 
7980  Years.  For  the  Cycles  of  the 
Moon  and  Sun,  viz*  19.  and  28,  being 
multiplied  together  make  (f )  5  325 

which  being  multiplied  again  by  15, 
the  Cycle  of  the  Indidion,  makes  7980^ 


(*)  The  Reafon  of  adding  3,  is,  becaufe  A.  D.  rs 
began  in  the  fourth  Year  of  the  faid  Roman  Indi&ion, 
(f)  This  Number  of  Years,  arifing  from  the  Cycles 
of  the  Moon  and  Sun  being  multiplied  together,  i& 
peculiarly  (tiled  the  Dionyfian  Period,  and  alfb  the  Vitlo- 
rian  Period,  from  Perfons  of  the  like  Names,  who  in« 
troduced  the  Ufe  thereof. 

P  z  sh« 


5 6  Of  the  Julian  Period, 

chap.  V;  the  Space  of  the  Julian  Period.  It  is 
called  the  Julian  Period \  becaufe  it  was 
adapted  by  the  Author  or  Inventor  of  it, 
Jojeph  Scaliger,  to  the  Julian  Year,, 
and  its  forementioned  Cycles.  It  is  of 
excellent  Ufe  in  Chronology,  or  Diftin- 
guilhing  of  Times  5  becaufe  the  fame 
Years  of  the  Cycles  of  the  Moon,  Sun, 
and  Indiftion,  which  belong  to  any  one 
Year  of  this  Julian  Period \  will  never 
fall  together  again  till  after  7980  Years, 
and  confequently  not  as  long  as  the 
World  hands,  according  to  the  Opini¬ 
on  probably  received  concerning  (J-)  the 
Duration  of  the  World.  And  as  this  Pe¬ 
riod  will  probably  not  expire  before 
the  End  of  the  World?  and  thereby 
confequently  may  be  diftinguilhed  the 
Times  of  all  Future  Events  5  fo  it  ex¬ 
tends  backwards  (*)  before  the  Begin - 


ft)  Namely,  That  it  (hall  endure  but  6000  Years. 
Of  which  about  4000  Years  being  expired  before  our 
Saviour’s  Nativity,  and  fomewhat  above  1700  Years  be- 
ing  expired  fince,  there  remains  but  about  300  Years 
rnore  for  the  World  to  laft,  according  to  the  faid  Opi¬ 
nion, 

(*)  Namely,  Julian  Period  4714,  anfwering  to 
A.  XX  1 .  and  our  Saviour  being  Born  but  about  the 
4000th  Year  of  the  World,  it  thence  follows,  that  the 
Julian  Period  mull  be  conceived  to  commence  or  be- 
gift  about  700  Years  before  the  Creation. 

ning 
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ning  of  the  World,  and  thereby  confe- 
quently  may  be  diftinguifhed  the  Times 
of  all  Paft  Events  from  the  very  Crea¬ 
tion.  Hence  Chronologers  do  endeavour 
to  adjuft  all  other  Accounts  of  Time, 
and  confcquently  all  Tranfadions  and 
Events  recorded  in  Hiftory,  to  the  Ju¬ 
lian  Period . 

To  find,  what  Year  of  the  Julian 
Period  any  given  Year  of  Chrift  an-  Tofn 4 

r  y  .  .  what  Tear 

iwers  to,  work  thus,  lo  the  given  ofthe]u- 
Year  of  Chrift  add  4713,  (became  f0lia^  Period 
many  Years  of  the  Julian  Period  were  anffn 
expired  before  A.  D.  1.)  and  the  Sum^af  op 
gives  the  Year  of  the  Julian  Period  alr,i*  * 
fought.  For  inftancc,  I  would  know, 
what  Year  of  the  Julian  Period  A,  D, 

1712  anfwers  to.  Now  1712^-4713 
=6425,  the  Year  fought  of  the  Juli¬ 
an  Period . 

On  the  contrary,  having  the  Year  4* 
of  the  Julian  Period  given  to  find  Tofnt^ 
what  A.  D.  anfwers  thereto,  work  ofchriflT 
thus.  From  the  Year  of  the  Julian  ^fwersto 

‘'Period  given,  fubftradt  471 3,  (for  the  ZlllJTbe 
Reafon  above-mentioned,)  and  the  Julian Pe, 
Refidue  will  be  the  A.  D.  fought,  nod,‘ 

For  inftance,  I  would  know,  what  A. 

D.  anfwers  to  tho  Julian  Period  6425, 

P  z  Wherefore 
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Wherefore  6425— -471 3  =  17x2,  the 
A*  D.  fought. 

If  the  Year  of  the  Julian  Period  gi¬ 
ven  be  471  ?,  or  lefs  than  it,  then  Sub- 
ftrad  the  fame  from  4714,  (which 
is  the  Year  of  the  Julian  Period ,  that 
anfwers  to  A.  D.  1.)  and  the  Refidue 
will  fhew,  how  long  afore  (the  Begin¬ 
ning  of  the  common  Computation  from 
the  Nativity  of)  Chrift  the  given  Year 
of  the  Julian  Period  was.  For  inftance, 
the  City  of  Rome  is  faid  to  have  been 
built,  J,  P ,  3960.  I  would  know 
therefore,  how  long  it  was  built  be¬ 
fore  Chrift.  Now  4714— 3960=754, 
Wherefore  Rome  was  built  754  Years 
before  (the  Beginning  of  the  common 
^_yEra  of)  Chrift. 

To  know  what  Year  of  the  Cycle 
of  the  Sun,  Moon,  or  Indi&ion,  an¬ 
fwers  to  any  Year  given  of  the  Julian 
Period .5  divide  the  given  Year  refpe- 
aively  by  28,  or  19,  or  15.  The 
Remainder  of  the  firft  Divifton  will 
fhew  the  Year  of  the  Sun's  Cycle  $  the 
Remainder  of  the  fecond  Divifton 
will  fhew  the  Year  of  the  Moon  s  Cy¬ 
cle  5  and  of  the  third  Divifton,  the 
Year  of  the  Indidion.  If  nothing  re¬ 
mains  hi  each  Divifton,  then  it  is  the 
\  ■  ■  -■  •  ■  ■  >  „ 

laft 
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laft  Year  of  each  Cycle  refpedivc^  chap.v, 
ly. 

On  the  contrary,  to  know  what  Year  j9 
of  the  Julian  Period  anfwers  to  any  gi-  And  the 
ven  Year  of  the  Cycle  of  the  Sun,  or  contrV' 
Moon,  or  Indidion  ;  multiply  the  Cy¬ 
cle  of  the  Sun  into  484.5,  the  Cycle  of 
the  Moon  into  4200,  the  Cycle  of  the 
Indidion  into  6916.  The  Sum  of  the 
Produds  being  divided  by  7980,  the 
Remainder  will  fhew  the  Year  of  the 
Julian  Period  fought. 

And  thus  we  have  gone  through  the  gj 
feveral  Charaders  of  Time,  whofe  Com-  Cycles  and 
putation  after  a  certain  Number  of  Years  JP  ^ 
begins  anew  5  whence  each  of  them  is  UL 
Ililed,  either  a  Cycle ,  as  the  Cycle  of  the 
Sun,  Moon,  and  Indidion  j  or  a  Period 9 
as  the  Julian  Period. 


P  4 
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CHAP,  VI. 

Of  Epoch  s  or  Era5,?  5  and  efpecially 
of  the  Era  or  Tear  of  Chrsit,  the 
Era  of  the  Olympiads,  and  the 
Era  of  the.  Building  of  Rome. 

!|  %  7  E  are  now  to  {peak  of  thole  Cha- 
w  V  raders  of  Time,  whofe  Com¬ 
putation  does  not  begin  a- new  after  a 
certain  Number  of  Years,  but  is  ftil!  con¬ 
tinued:  on  further  and  further  from 
their  refpedive  Heads  or  fingle  Begin¬ 
nings.  And  thde  are  diftinguifhed 
from  the  circular  Characters  of  Time 
already  defcribed,  by  the  Name  of  (*) 
Epoch's  or  zyErds. 

There  are  feveral  Epoch's  or  c /Eras 
made  ufe  of,  both  formerly  and  at 
prefent,  in  the  feveral  Parts  of  the 


(*)  Thefe  Words  are  frequently  ufed  promifcuoufly. 
Some  take  an  JEra  to  denote  properly,  any  continued 
Computation,  and  an  Epoch  to  fignify  properly  the  Begin¬ 
ning  of  the  laid  Computation 5  the  Greek  Word  stto^ 
denoting  fas  it  were)  a  Paufe  or  Stop  in  Time,  from 
whence  Time  is  computed.  As  to  the  Etymology  of 
Mm,  there  is  no  good  Account  of  it. 

Worldo 
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World.  That  of  principal  Concern 
to  us  Chriftians  is  the  z^/Era  of  Chrift? 
or  the  common  Way  of  computing 
Time  from  the  Nativity  of  Chrift  5 
according  to  which  this  prefent  Year 
is  reckoned  the  17  n  th  from  the  Na¬ 
tivity  of  Chrift,  or  rather  from  the  firft 
of  January  next  following  the  Nativity 
of  Chrift,  according  to  the  common 
Computation  generally  receiv'd  in 
Chriftendom ,  or  Europe.  The  <^_/Era  or 
Way  of  Reckoning  from  Chrift ,  was 
firft  introduced  by  one  Dionyfius ,  fur- 
named  (*f*)  Exiguus ,  fomewhat  more 
than  500  Years  after  Chrift  :  Since 
which  Time  Chriftians  have  reckoned 
their  Years,  either  from  the  Birth  or  In¬ 
carnation  of  our  Blefled  Saviour  ;  where¬ 
as  before  they  were  wont  to  reckon 
ibme  other  Ways.  According  to  "Dio - 
nyfius?  the  Author  of  the  (f/£ra  com¬ 
puted  from  Chrift,  our  Lord  was  con¬ 
ceived  on  the  %th  of  the  Calends  of 
April  (now  called  Lady -D ay)  in  the 
firft  Year  of  this  <^_yEra ;  and  was  Born 
about  the  then  Winter- Solftice  next 
following 5  that  is,  Ldecemb.  25.  And 
this  Account  was  at  firft  univer- 


(t)  He  was  fo  furnamed  from  his  little  Stature. 


fatly 
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fally  received  among  Chriftians  :  but 
is  now  a-days  ufed  only  in  England 
and  Ireland ,  where  not  only  the  Ec- 
clefiaftical,  but  alfo  the  Civil  Year,  is 
{till  reckoned  according  to  Law,  from 
the  Feafl  of  the  Annunciation ,  or  Lady- 
Day,  as  it  was  at  firfl  by  Dionyfius  him* 
felf.  Whereas  in  other  parts  of  Chri- 
fiendom,  as  is  afore  oblerv'd,  and  even 
in  England  as  to  common  Affairs  which 
require  not  a  Leggl  ( Ecclefiaftical  or 
Civil)  Date,  the  Year  of  Chrift  is 
reckoned  now  a-days,  not  from  the 
Annunciation  or  Lady-Day,  but  from 
the  Firfl  of  January  next  before  the 
Lady-Day  from  which  the  Legal  Date 
of  our  Ecclefiaftical  or  Civil  Year  begins. 
It  is  alfo  to  be  obferv  d,  that  the  Com¬ 
mon  Account  by  A.  D.  introduced  by 
the  forefaid  Dionyfius  Exiguus  does  not 
agree  exactly  to  the  True  Tears  of 
Chrifi’s  Age .  Forafmuch  as  according 

thereto5  Herod  the  Great  muft  be  Dead 
before  our  Saviour  was  Born,  which 
is  contrary  to  the  Gofpel  Hiftory.  How 
much  the  Difference  between  the  True 
and  Common  Account  is,  the  Learned 
are  not  agreed.  But  I  prefer  that  Opi¬ 
nion,  which  makes  $he  common  Ac¬ 
count 
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count  too  little  by  two  Years.  So  that  chap,  vj, 
whereas  this  prefent  Year  is  Commonly 
cfteern  d  A.  T).  1 7 1 1 ,  it  is  Truly  A.  *D . 

1713,  or  the  1713 th  Year  from  the 
Birth  of  Chrifl  or  January  1 .  next  en- 
fuing. 

There  is  alfo  another  <iyEra  fre~  3, 
quently  made  Ufe  of  by  Chriftian  of  the 
Writers,  namely,  the  <if/Era  of  the  ^f{th0er 
Creation ,  which  is  generally  agreed  to  Creation, 
have  been  about  4000  Years  before 
Chrifl:.  And  becaufe  to  fay  fuch  or 
fuch  a  Thing  fell  out  in  fuch  a  Year  of 
the  World ,  does  not  give  us  fo  clear 
an  Idea  of  the  Diftance  of  the  faid 
Occurrence  from  us,  as  it  does  to  fay, 
that  it  happened  in  fuch  or  fuch  a 
Year  before  Chrifl  5  therefore,  the  Com¬ 
putation  from  the  Creation  of  the 
World  begins  to  be  laid  afide,  even,  in 
Matters  relating  to  the  Sacred  Hiftory 
of  the  Old  Teftament,  and  inftead 
thereof  the  Occurrences  of  the  Old 
Teftament  are  now  a-days  computed 
by  their  Diftance  before  Chrift.  Thus 
inftead  of  faying,  that  the  Univerfal 
\ TTeluge  happened  A.  M.  or  in  the  Year 
of  the  World ,  1656,  it  is  thought 

more  Inftru&ive  to  fay,  that  it  hap¬ 
pened  2294  Years  before  Chrift,  this 
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laft  Manner  of  Computation  giving  us 
a  clearer  Notion  of  the  Time  when 
the  Flood  happened  in  refped  of  its 
Biftancc  from  us.  For  we  being 
wont  to  reckon  our  Time  from  Chrift , 
and  fo  reckoning  this  prelent  Year  to 
be  the  lynth  from  Chrift;  when  we 
are  told,  that  the  Flood  was  2294 
before  Chrift,  we  can  from  thence  eafi~ 
ly  gather,  that  the  Flood  was  about 
4000  Years  ago  in  refped  of  this  pre- 
fent  Time.  And  on  the  fame  Conii- 
derations,  it  appears  to  be  much  the 
beft  or  eafieft  and  cleared  Way  for  us5 
to  compute  likewife  all  Occurrences, 
mentioned  in  any  other  as  well  as  the 
Sacred  Hiftory,  by  their  Diftance  ei¬ 
ther  before  or  after  Chrift  ;  and  fo  to 
make  the  Nativity  of  Chrift  the  Uni- 
verfal  Head  or  Epoch  of  all  Chronolo¬ 
gy,  counting  therefrom  all  Occur¬ 
rences  either  Baekwark  or  Forward . 

The  moft  Ant  lent  and  Renowned 
Epoch  tiled  by  the  Heathens  is  that  of 
the  Olympiads  or  Olympick  Games, 
which  were  inftituted  by  one  Iphitusy 
in  the  Fields  of  Olympia ,  a  City  or 
Town  of  the  Region  Elis  in  the  Eelo- 
ponnefe  5  and  which  lafted  five  Days, 
the  laft  whereof  fell  on  the  Full  Moon, 
which  was  next  after  the  Summer  Sol- 

fticeo 
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ftice.  Thcfe  Games  were  celebrated  Chap.vL 
every  four  Years,  that  isy  there  were 
three  Years  between  the  Years  where¬ 
in  the  next  preceding  and  the  next 
following  Olympiad  was  celebrated. 

Hence  by  a  compleat  Olympiad ,  is  de¬ 
noted  the  Space  of  four  Years  5  the 
Year  wherein  the  Olympiad  was  cele¬ 
brated,  being  (filed  the  firft  Year  of 
the  faid  Olympiad ,  and  fo  on.  The 
Celebration  of  the  firft  Olympiad  is 
referred  to  the  39 i%th  Year  of  the 
Julian  Period  $  and  confequently  to 
the  777th  Year  before  Chrijl ,  viz.  to 
the  Calends  of  July ,  in  the  Summer 
of  the  faid  Years.  Wherefore, 

Any  Year  of  the  Olympiads  being 
given,  to  find  the  correfpondent  Year  To  find  the 
of  the  Julian  Period ,  work  thus  5  Mul-  jXrfpe- 
tiply  the  compleat  Olympiads  by  4,  riod«»- 
and  to  the  Produft  add  the  Year  (if  it^T^  t0 
be  given)  of  the  Olympiad  running,  given  of 
and  alfo  39  37,  the  Sum  is  the  Year 
of  the  Julian  Period  fought.  For  In*p  a 
fiance,  Rome  is  faid  to  be  built,  ac¬ 
cording  to  Varros  Account,  in  the 
fourth  Year  of  the  fixtlr  Oylmpiad , 
Wherefore  I  multiply  5  (the  Number 
of  the  compleat  Olympiads)  by  4, 
which  makes  20,  and  thereto  I  add 

4  more 
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chap  *  vi.  ^  more*  (the  Year  given  of  the  Olyrn - 
piad  running,  or  6th  Olympiad ,)  and 
alfo  3937.  All  which  together  amounts 
to  3961,  the  Year  fought  of  the  Julian 
'Period* 

^  Having  found  the  Year  of  the  Julh 
And  there-  an  Period  anfwering  to  any  given  Year 
h  to  find  of  the  Olympiads ,  thereby  may  alfo 
fpt Indent  be  found  the  correfpondent  Year  (re- 
rearoj  Ipe&ively)  before  or  after  Chrift.  Name- 
nfto  ly,  if  the  Year  found  of  the  Julian 
Period  be  lefs  than  4713,  then  fub- 
ftrad  the  fame  from  4713,  and  the 
Remainder  will  fhew  the  correfpondent 
Year  before  Chrift  :  But  if  the  Year 
found  of  the  Julian  Period  be  greater 
than  4713,  then  fubftrad  4713  from  it* 
and  the  Remainder  will  fhew  the  corre¬ 
fpondent  Year  after  Chrift.  Thus,  it 
being  found,  that  Rome  was  built  in 
Julian  Period  3961,  I  fubftrad  3961 
from  4713,  and  there  remains  752,  the 
correfpondent  Year  before  Chrift  where¬ 
in  Rome  was  built. 

_  V 

But  if  there  be  no  Occafion  to  find 
Another  the  correfpondent  Year  of  the  Julian 
The  y if  CPeri°d>  the  Year  before  or  after  Chrift, 
of  chrift  refpedively  anfwering  to  any  given  Year 
anfwenng  Gf  tjie  Olympiads  may  be  found  thus. 

oiympick  Multiply  (as  afore)  the  compleat  Olym-* 

~  piad# 
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piads  by  4,  and  to  the  Product  add  the  chaP-  vl. 
Year  given  (if  any  be  fpccificd)  of  the 
Olympiad  running.  This  Sum,  if  it  be 
lefs  than  776,  fubftrad  it  from  776,  and 
the  Remainder  will  fhew  the  correfpon- 
dent  Year  before  Chrift  :  but  if  the  SiXm 
be  greater  than  776,  then  fubftrad  776 
from  it,  and  the  Remainder  will  fhew 
the  correfpondent  Year  after  Chrift. 

Thus  I  would  know  what  Year  of  Chrift 
anfwers  to  the  fourth  Year  of  the  fixth 
Olympiad ,  wherein  Rome  was  built  ac¬ 
cording  to  Varro.  Wherefore  (as  afore)  r 
5  *  4—20,  and  20-^4=24.  Which  Sum 
being  lefs  then  7 76,  I  fubftrad  it  from 
776,  and  there  will  remain  752,  the 
correfpondent  Year  before  Chrift,  as  was 
found  before  by  the  other  Method. 

Any  Year  of  the  Julian  Period  be-  s. 
ing  given,  to  find  what  Olympick  Year  find* 
anfwers  thereto,  work  thus  :  From  olympick 
the  Year  given  fubftrad  393  7?  and  Te*r  an- 
divide  the  Remainder  by  4,  the  Quo 
tient  will  fhew  the  compleat  Olym-  rear  of  the 
piads ,  and  the  Fradion  or  Remainder  Fe* 
of  the  Dividend  will  fiiew  the  Year  of 
the  Olympiad  running.  If  there  be  no 
fuch  Remainder,  then  it  is  the  laft  or 
fourth  Year  of  the  Olympiad  running 
Ex.  gr.  I  would  know,  what  Olym - 
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fffllfff  Ptc'z  Year  anfwersto  J.  P.  3  9^1-  From 
^  3961,  I  fubftraA  3  9  37?  and  there  re¬ 

mains  24;  which  divided  by  4,  gives  6 
in  the  Quotient,  and  leaves  no  Fra&ioii 
of  the  Dividend.  Wherefore  the  Olym - 
pick  Year  fought,  is  the  fourth  Year  of 
the  fixth  Olympiad > 

As  the  Account  by  the  Olympiads 
%m6f  W2LS>  the  principal  TyEra  among  the 
tr  c.  or  Greeks  3  fo  the  principal  cyPra  among 
d?ngof  the  Romans  was,  that  of  the  (*)  £7.  C. 
Home,  or  Building  of  Rome  5  which,  according 
to  Varro  began  Julian  \ Period ,  39^1? 
but  according  to  the  Fafii  Capitolina  in 
the  following  Year,  viz.  Julian  'Period 
3962.  Wherefore 

'jo.  Ariy  Year  of  £7,  C,  being  given. 
To  find  the  add  thereto  3960,  and  you  11  have  the 

juKa nPe- ''  corrcipondent  Year  of  the  Julian  Pe- 
riod  an-  riody  according  to  Varro s  Account  1 
/wring to  or  acy  3p6I?  and  youll  have  the 

Tea/™/™  correfpondent  Year  of  the  Julian  Peri- 
ody  according  to  the  Capitoline  Account. 

On  the  contrary,  from  the  given 
Year  of  Julian  Period ,  fubftraft  3960, 
and  the  Refidue  will  give  the  Year  of 
£7  C  according  to  Varro ;  or  fub- 


(*)  U.  Co  are  the  Initial  Letters  of  Urbs  Condita ,  and 
fo  are  put  to  denote  in  fhort  the  Building  ofi  the  City* 
■iriz.  Rome, 

ftraft 


from  the  Building  of  II  o  m  e.  60 

ftraft  3961  and  the  Refidue  will  be  chap,  vr, 
the  Year  of  U.  C.  according  to  the 
Capitoline  Account.  x 

Forafmnch  as  Rome  is  computed  to  ir. 
have  been  built  752  Years  before  Chrift  5  To  find  the 
therefore  from  752  fubflrad  any  given  ftrlorf 
Year  of  U.  C.  lets  than  the  fame,  and  chrift; 
the  Refidue  will  fhew  the  correfpondent 
Year  before  Chrift:  Or  if  the  Year  given  venreab 
of  U.  C.  be  greater  than  752,  then  tub-  °f u* G’ 
ftracl  75  2  from  it,  and  the  Refidue  will 
fhew  the  correfpondent  Year  after 
Chrift.  Thus  the  Regal  State  of  Rome 
is  computed  to  have  ended  in  U.  C\ 

245,  to  which  anfwers  the  Year  507  be¬ 
fore  Chrift:  for  752 — ■  245  —  507.  And 
the  Removal  of  the  Imperial  Seat  from 
Rome  to  Confi ant  inop le  by  Gonftantine 
the  Great,  is  computed  to  have  hap- 
pened  U.  C.  10S4,  and  fo  332  Years 
after  Chrift:  for  1084 — -752=2:332. 

As  for  other  Epoch's  or  (iftEras ,  they  T 2- 
being  of  lefs  Note  and  Ufe  to  us,  it  of  other 
will  be  lufficient  to  fhew  in  fhort,  ^°ch W 
how  long  before  or  after  Chrift  each  of 
them  began, 

\ 

Q.  The 


Of  E  po  c  h’s  or  JEr  as. 


ThofDeftruEtion  of Troy ,  y 
Is  computed  to  fall  in  with  / 
(*)  Julian  ‘Period \  3  5  3 1 ,  > 
and  fo  the  ^/Erd  taken 'v 


from  thence  to  begin. 


Thzt^/EraofNabonaJfar  | 
King  of  Babylon-,  from  the 
Beginning  of  whofe  Reign 
the  Chaldeans  and  Egypti¬ 
ans  reckoned  their  Years, 
began  February  26 *  J.  P, 
3967,  and  confequently 
The  (iyEra  (f)  of  the  j 
Death  of  Alexander  the( 
Great, began  Novemb .  1 2, 
y.  P.  4390,  and'fo 


Before  ChrifL 


I  I  S3 


747 


{*)  Herein  is  followed  the  Opinion  of  Dwnyfms  Ha* 
Ucatnajfeus ,  and  Diodorus  .Siculus . 

(f)  [Some  diftinguifh  between  the  Alexandre  an  JEra^ 
and  the  Philippean,  making  the  Phillippean  (fo  called 
from  Philip  Aridmtsy  Brother  to ; Alexander  the  Great) 
to  begin  from  the  Death  of  Alexander ,  or  more  araftly 
from  the  nth  of  November  following  the  Death  of  Alex - 
ander%  and  fo  Julian  Period ,  4390;  and  the  Alexandrean 
to  begin  not  till  twelve  Years  after  Alexander's  Death 
viz.  Otlober  ijl,  Julian  Period,  4402.  This  latter  JEra 
js  elieemed  by  iome  learned  Men  to  be  the  fame  with 
the  JEra  Sekucidarum,  otherwife  called  JEra  Contracln- 

urn,  and  the  Tears  of  the  Greeks  in  the  Books  of  the 
Maccabees , 

The 


t 


Of  Epochs  or  Mr a9s. 


The  <iy£ra  of  the  City-. 
Antioch ,  ufed  by  Eufebi-s 
Us,  Evagrius ,  Cedrenusf> 
&e.  began  from  the  Au-C 
tumrij.  !P.  4 665,  and  fo  J 
The  o Era  of  the  Juli¬ 
an  Reformation  of  the 
Calendar,  began  January 
j •  4669,  and  io 

The  o_yEra  AEiiaca,  fen 
denominated  from  the  Vi¬ 
ctory  obtain'd  by  Augufl - 
its  over  Anthony  at  A£li-  ** 
urn,  began  Augufl  29  j 
J .  J5.  46  84,  and  fo 

The  TOioclefian  tfEra, 
or  c_yEra  of  the  (*)  Mar-i 
tyrs,  otherwife  called  the ^ 
t^/Erao  f  the  Abijfinians, 
began  Augufl  29,  A,  D, 


71 
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Before  Chrifh 


49- 


45- 


After  thrift 


2  Si 


(*)  So  called  from  the  Multitude  of  Chrifti&nS 
fuffered  Martyrdom  in  the  Dioclefian  Perfecurion. 
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Of  Bpoc  ns  or  r  as. 


Chap.  VI. 


Theo dEra  of  t\\zHegiray 
orF  light  oiMahomet  from 
Mecca  to Medina ,  ufcd  by 
the  Turks  and  Arabs ,  be¬ 
gan  July  1 6,  A.  D. 

Thec/fsAz  otTezdegird, 
or  the  Terjlan  <^/Era>  be¬ 
gan  fitly  1 6,  A,  IX 


After  Chrift. 


622 


6^2 


From  this  Table  of  the  Bedri- 
nings  of  the  forementioned  cMErdsy 
it  is  eafy  to  find  out  the  Year  be¬ 
fore  or  after  Chrift,  which  anfwers 
to  any  Year  given  of  any  of  the 
faid  of/Erds,  which  are  computed  by 
Julian  Years  5  as  are  the  cJdErds  of 
the  Deftrudion  of  Troyy  of  the  Ju¬ 
lian  Reformation,  of  Hioclejian ,  &c. 
But  it  is  more  difficult  to  do  fo 
in  refped  of  the  cM^ra  of  Nabo- 
najfar ,  of  Alexanders  Death,  and 
of  the  Hegira ,  becaufe  they  are 
computed  by  Years  different  from 
the  Julian  Years.  It  will  be  fuffi- 
cient  to  our  prefent  Dcfign  to  ob- 
ferve  here,  that  1461  Nabonaffar 

Years, 


Of  E p o  c  ns  or  A E r  a’s.  7  j 

Years,  make  only  1460  Julian  Years  y  chaP- vr 
and  the  fame  is  to  be  underftood 
of  the  Alexandrean  Years,  as  being 
of  the  fame  Kind  with  the  Nabo- 
najfars f 


*1  3 
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CHAP.  VII. 


>< 


Of  the  Method  to  find  Easter-Day 
according  to  the  Nicene  Rule,  (as 
ftill  followed  by  our  Churchy  by  the 
Help  of  the  Golden  Numbers  affix¬ 
ed  to  the  Calendar .  To  which  is 
adjoined  the  Roman  Method  of  Da¬ 
ting,  or  denoting  the  TO  ays  of  the 


THE  Rule  pr^jferibed  by  the  Fa- 
fhtfi  <| |  the  Nicene  Council  for 
the  finding  of  E after,  and  which  is 
ftill  followed  by  the  Church  of  Eng¬ 
land,  is  thus  expreffed  in  our  Common- 
Prayer-Book  :  (*)  Eafter-TDay  is  always 


(f)  It  is  oolervable  that  the  Nicene  Fathers  in  pre¬ 
ferring  this  Rule  did  not  ad  Arbitrarily,  but  conformed 
themfelves  as  near  as  the  Difference  of  Circumftances 
would  permit,  to  the  Rule  preferib’d  by  God  for  obferv- 
ing  the  Pafiover.  Namely  the  Rule  for  the  feroifl)  Pa  £ 
fovex  was,  that  it  fhould  be  kept  on  the  Fourteenth  Day, 
which  is  much  the  fame  as  on  the  Full  Moon  of  the  firft 
Ecclefiaftical  Month  called  Nifan.  And  the  Nicene  Rule 
for  Fafter  isa  that  it  fhall  be  kept  on  the  Sunday  next 
after  the  Fourteenth  Day  or  Firft  Moon  of  our  Firfi  Eccle, 
liaftical  Month,  or  that  part  of  our  March 3  which  at; 
fv/ers  to  the  Jevyifh  Month  Nifana 

the 
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the  firfi  Sunday  after  the  firfi  Full  Moon > cha?*  vir* 
which  happens  next  after  the  One  and 
Twentieth  F>ay  of  March.  And  if  the 
Full  Moon  happens  upon  a  Sunday , 
Eafler-^Day  is  the  Sunday  after. 

According  to  this  Rule,  E  after-Elay  2. 

may  eafily  be  found  by  the  Help  of  the  Tofi n<t 
Golden  Numbers  (*)  duly  affixed  to  the  Da y^cor- 
Calendar,  and  by  retaining  in  Memory,  Mngtotho 
and  applying  to  Pradice,  what  has  bcen^^^j 
faid  of  the  Golden  Numbers,  and  Do-  of  the  q  of 
minical  Letter,  Chap.  3d  and  4th.  berSNum" 

For  Inftance,  I  would  know,  what 
Day  Eaften  AD  ay,  will  fall  upon  the 
next  Year,  njiz.  1712.  In  order  here¬ 
to,  firfi:  I  enquire  what  is  the  Golden 
Number  for  the  given  Year,  and  I  find 
it  to  be  three,  according  to  the  Rule 
given  Chap .  III.  Seel .  6.  Then  I  en¬ 
quire  what  is  the  Dominical  or  Sunday 
Letter  for  the  given  Year,  and  (ac¬ 
cording  to  the  Rules  given,  Chap .  IV. 

Sell .  5,  6.)  I  find  that  there  will  be 


(*)  In  our  old  large  Common  Prayer-Books,  great 
Care  was  taken  duly  to  affix  the  Golden  Numbers  to 
their  proper  Days ;  and  to  that  End  black  Lines  were 
drawn  between  every  Day  of  the  Calendar.  But  of 
late  Years  no  iuch  Care  is  taken,  infomuch  that  it  U 
not  to  be  known  with  any  certainty  what  Days  the 
Golden  Numbers  do  anfwer  to  in  the  Church-Calendars., 
of  late  printed  without  fuch  black  Lines, 

4 


Q. 


two 
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Chap.  vli.  two  Sunday  Letters  next  Year,  it  being 

sfSr**  Leap-Year.  Of  which  two  Letters,  viz, 
FEy  the  latter  E  will  1  be  the  Sunday 
Letter  after  February  23  d,  and  fo  that 
whereby  I  am  to  be  guided  in  finding 
out  E  after  ED  ay . 

Now  becaufe  the  Full  Moon,  on 
which  E after  depends,  is  (according 
to  the  Nicene  Rule)  that  which  hap¬ 
pens  next  after  the  z\ft  of  March  5 
and  becaufe  the  laid  Full  Moon  is 
(agreeably  to  Exod.  xii.  6.)  to  be 
efteemed  the  14 th  Day  after  its  New 
Moon  inciufively,  (i.  c .  the  Day  of 
the  fa  id  New  Moon,  being  reckoned 
the  firft  of  the  14th,  and  the  Day  of 
the  Full  Moon  the  laft,)  hence  the 
laid  E after  New  Moon  can  never  fail 
before  the  9th  of  March ,  nor  after  the 
5  th  of  April .  Wherefore  I  look  for 
the  Golden  Number  3  between  March 
9th ,  and  April  $th,  and  find  it  pla¬ 
ced  to  March  3 1 ft,  which  therefore 
was  the  Day  on  which  the  Eafter 
New  Moon  fell  at  the  Time  of  the 
Nicene  Council,  in  the  3d  Year  of  the 
Moon's  Cycle :  and  confequently  is 
efteemed  fo  ftill  by  us.  Wherefore  the 
Eafter  Full  Moon  (being  fourteen 
Days  after  inciufively)  will  be  April 
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13  th which  being  {hewn  by  the  Let-  Chap.  vii. 
ter  E  affix’d  to  it  to  be  a  Sunday ,  there- 
fore,  by  the  Nicene  Rule,  Eafter- Day 
mud  be  the  Sunday  after,  <viz.  April 
20 th.  And  in  like  manner  may  Eafter - 
Day  be  found  for  any  other  given  Year, 
by  the  Help  of  the  Calendar  adjoined 
to  the  End  of  this  Chapter  5  and  con- 
fequently  Tables  may  be  made,  {hew¬ 
ing  the  Day,  whereon  Eafter  will  fall, 
for  any  Term  of  Years. 

It  remains  now  only  to  obferve,  that  3. 
in  Order  to  render  the  following  Car°/^Ro- 
lendar  more  ufeful,  therein  is  fet  down  ^Dating, 
the  Roman  Manner  of  Dating ,  or  de- demmg\ 
noting  the  feveral  Days  of  t h e  *  Ye ar . 

Where  it  is  to  be  noted,  that  the  Roman 
Numbers  between  the  Words  Kalends , 

Nones ,  Ides  and  Calends  of  the  iuc- 
ceeding  Month,  do  refpedlively  refer 
always  to  the  following  Word.  Thus 
the  Number  IV  over-againft  Janua¬ 
ry  id,  refers  to  the  following  Nones , 
and  denotes  as  much  as  the  4 th  Day 
of,  or  before  the  Nones  of  January . 

So  XI  fet  to  January  ndy  denotes 
the  11  th  of,  or  before  the  Calends  of 
February. 

Wherefore  any  Roman  Date  given, 
may  be  turned  into  our  Date,  by 

finding 
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Of  the  Roman  "Date. 

•  finding  in  the  Calendar  the  Date  given, 
(liippofe  3  Id.  February  and  feeing 
what  Date  of  ours  anfwers  thereto,  (viz. 
February  the  nth.)  And  on  the  other 
Hand  any  Date  of  ours  being  given, 
v.  g.  January  lifti  it  may  be  turned 
into  the  Roman  Date,  by  finding  the 
Roman  Date  affixed  thereto,  *vi&,  Rrid, 
Kah  Febr . 


\ 
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January 

February 

Golden 

Number 

Day  oF 
Month. 

Weekly 
r  etters. 

Roman 
Date.  | 

Golden 

Number. 

Day  of 
Month. 

Weekly  j 
Letters. ' 

Roman 

Date. 

3  •  • 

.  1 

A 

Calendar 

1 

D 

Calendar 

2 

B 

IV  i 

II  . 

.  2 

E 

IV 

ii  .  . 

•  3 

C 

III 

1 9  • 

•  3 

F 

III 

4 

D 

Prid.  | 

8  . 

•  •  4 

G 

Prid- 

19  . 

•  5 

E 

Nonx 

5 

A 

Nonx 

8  .  , 

.  6 

F 

VIII 

16  . 

.  6 

B 

VIII 

7 

G 

VII 

5  •  • 

•  7 

C 

VII 

16  .  . 

8 

A 

VI 

.  8 

D 

VI 

5  •  • 

•  9 

B 

V 

*3  • 

•  9 

E 

V 

10 

C 

IV 

2  , 

.  Xo 

F 

IV 

IZ  .  . 

.  1 1 

D 

III 

j 

u 

G 

III 

2  .  . 

.  12 

E 

Prid. 

10  * 

•  \l 

A 

Prid. 

13 

F 

Id  us. 

M 

B 

Idas. 

10  .  . 

•  14 

G 

XIX 

18 . 

,  I4 

C 

XVI 

15 

A 

XVIII 

7  * 

•  15 

D 

XV 

M 

GO 

• 

• 

•  16 

B 

XVII 

I<? 

E 

XIV 

7  • 

9  17 

€ 

XVI 

15  . 

•  17 

F 

XIII 

.  18 

D 

XV 

4  • 

.  l8 

G 

XII 

15  . 

•  19 

te 

XIV 

19 

A 

XI 

4  • 

.  20 

5r 

XIII 

12  . 

.  20 

B 

X 

21 

;g 

XII 

1  . 

9  2  I 

C 

IX 

iiz  .  . 

.  22 

A 

XI 

22 

D 

VIII 

1  . 

.  23 

,B 

X 

9  • 

•  n 

E 

VII 

H 

c 

IX 

24 

F 

VI 

9  • 

•  *5 

D 

VIII 

17  . 

*  25 

G 

V 

« 

26  E 

VII 

5  . 

.  26 

A 

IV 

17  .  • 

.  .  27 

F 

|VI  , 

27 

B 

III 

6  . 

.  2.8 

G 

V 

14  . 

.  28 

C 

}rid.  Cal. 

\ 

29 

A 

IV 

H  • 

:  * 

B 

III 

2  . 

.  .  U>C 

•Prid.  Kal 

Goldci) 
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March. 

u4prtl. 

Golden 

Number 

Day  of 
Month,  i 

Weekiy 

Letters. 

Roman 

Date. 

Golden 

Number 

S  c 

0  ^ 
p  ■ 
•  1-9  ^ 

1  2. 

Weekly 

Letters. 

■*  Roman 
‘  Dat  e. 

3  *  • 

•  1 

0 

Calendar 

1 

G 

Calendas 

2 

E 

VI 

II  . 

*  2 

A 

IV 

ii  .  . 

*  3 

F 

V 

3 

B 

III 

1 

4 

G 

IV 

8  . 

•  4 

C 

Prid. 

1 

I  1 0  .  . 

•  5 

A 

III 

5 

D 

Nonas 

8  .  . 

.  6 

B 

Prid. 

1 6  . 

.  6 

E 

VIII- 

j 

7 

C 

Nonas 

5  • 

•  7 

8 

F 

VII 

16  .  . 

.  8 

D 

VIII 

G 

VI 

5  •  9 

.  9 

E 

VII 

G  • 

•  9 

A 

V 

10 

F 

VI 

2  , 

.  10 

B 

IV 

n  . 

.  1 1 

G 

V 

1 1 

C 

III 

2  . 

.  12 

A 

IV 

IO  * 

.  12 

D 

Prid. 

1 

13 

B 

III 

*3 

E 

Idas. 

IO  .  . 

.  14 

C 

Prid® 

18  . 

.  14 

p 

XVIII 

1 5 

D 

Idus. 

7  9 

•  1 5 

G 

XVII 

18  .  . 

•  1 6 

E 

XVII 

A 

XVI 

7  •  * 

•  17 

F 

XVI 

15  . 

*  17 

B 

XV 

18 

G 

XV 

4  • 

«  18 

C 

XIV 

ij  •  . 

.  19 

A 

XIV 

IP 

D 

XIII 

4  • 

.  20 

B 

XIII 

12  . 

.  20 

E 

XII 

2 1 

C 

XII 

1  . 

.  2 1 

f  : 

XI 

1 2*  •  ® 

.  22 

D 

XI 

22 

G  ^ 

X 

i  . 

•  23 
24 

E 

F 

X 

IX 

9  . 

• 

24 

A 

B  1 

IX 

vm 

9  •  • 

•  2  5 

G 

VIII 

• 2  5 

C 

VII 

j 

26 

A 

VII 

6  . 

.  26 

D  1 

VI 

T 

•17  .  . 

•  2  7 

B 

VI 

27 

E  1 

V 

6  .  . 

.  28 

C 

V 

14  , 

.28 

F  ] 

[V 

j 

*9 

D 

IV 

3  * 

.  29 

G 

[II 

14  9  i 

1 3° 

E 

III 

3°  ■ 

A  * 

^rid.  Kal. 

3  • 

*  •  3 1 

F 

Prid.  Kal. 

( 

Golden] 
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May 

*fme. 

' 

Golden 

Number. 

.Day  of 
[Month,  i 

\  ___ 

j  Weekly 

Letters. 

Roman 

Date. 

Golden 

[Number. 

-  1 

Day  of 

[Month. 

Weekly 

Letters. 

Roman 

Date. 

II  . 

.  1 

B”  < 

Calendar 

E 

Calendar 

1 

C  1 

VI 

19  .  .  • 

2 

F 

IV 

i9  . 

•  3 

D  ” 

V 

i  8 . . 

3 

G 

III 

8  . 

.  4 

E 

[V 

4 

A 

Prid. 

5 

F 

[II 

\  5  *  *  * 

5 

B 

Nonx 

i<S  . 

.  6G 

Prid. 

6 

C 

VIII 

5  • 

•  7 

A 

Nonas 

!i3  •  •  * 

7 

D 

VII 

8 

B 

VIII 

2*  *  •  « 

8 

E 

VI 

c  • 

C 

VII 

9 

F 

V 

2  . 

.  io* 

D 

VI 

10 . . 

10 

G 

IV 

1 1 

E 

V 

i 

1 1 

A 

lit 

IO 

.  I  2 

F 

IV 

■  18  .  .  . 

1 2 

B 

Prid. 

13 

G 

in 

7  •  •  -j 

*3 

C 

Idus. 

18  .  . 

•  H 

A 

Prid. 

s 

i 

J4 

D 

XVIII 

15 

B 

Idus. 

15  .  .  . 

15 

E 

XVII 

7  • 

.  16 

C 

XVII 

1  4  *  *  * 

16 

F 

XVI 

■ 

17 

D 

XVI 

1 

J7 

G 

XV 

7  5  * 

.  18 

E 

XV 

11  .  .  . 

18 

A 

XIV  ; 

4  • 

.  15) 

F 

XIV 

1  1  .  •  » 

19 

B 

XIII 

j 

2G 

)  G  : 

XIII 

1 

20 

C 

XII 

li  .  . 

.  21 

A 

XII 

l  9  *  *  * 

2 1 

D 

XI 

i  .  . 

.  22 

,B 

XI 

1 

22 

E 

X 

22 

,C 

X 

17  .  .  . 

23 

F 

IX 

9  •  • 

.  2/ 

iD 

IX 

i 6  •  *  • 

2/) 

G 

VIII 

1 

21  E 

.Yin 

! 

25 

A 

VII 

l 

17  .  . 

.  It 

>  F 

VII 

14*  • 
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Of  finding  Easte  r-D  ay. 

Having  fhewn  how  (o  find  Eafler-Day,  according  to 
the  Julian  or  Old  Account,  uled  by  Us  in  Great  Britain 
and  Ireland,  it  may  not  be  improper  to  adjoin  here,  by 
way  .of  Annotation,  the  Method  of  finding  Eafler-Day 
according  to  the  Gregorian  or  New  Account,  uled  in 
all  Countries  where  the  Topijh  Religion  is  eftablifhed. 
Now  this  is  done  by  Help  of  the  Table  here  fubjoinei, 
wherein  in  the  fii  ft  Column  are  contained  the  Gregorian 
Epadts,  that  are  now  and  will  be  in  Ufe  till  1800  exclu¬ 
sively;  and  in  the  Second  Column  are  let  down  the 
Days  whereon  falls  the  Eafler  Full  Moon;  and  in  the 
third  Column  is  Set  down  the  Weekly  Letter  anfwering 
to  the  laid  Days  of  the  Eafler  Full  Moon. 


1^3 

Full  Moons. 

r  ^ 

Epadts. 

Pull  Moons. 

I A  n 

r-f  n 
2  ** 
y  ^ 

Epadts. 

A  n> 

<-t  rt 
g  s*r 

CO 

X 

13  April 

E 

IX 

4  April 

C 

XI 

1  April 

A 

XX 

24  March 

F 

XXII 

12  March 

D 

I 

1 1  April 

D 

III 

r  0  April 

B 

XII 

I  April 

G 

XV 

30  March 

E 

XXIII 

21  March 

C 

XXV 

1 8  April 

C 

IV 

9  April 

A 

VI 

7  April 

F 

XV 

29  March 

D 

XVII 

17  March 

B 

XXVI 

1 7  A pril 

B 

XXVIII 

ty  April 

G 

VII 

6  April 

E 

iXXVIII 
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The  Ufe  of  the  foregoing  Table  is  this.  Having 
found  fas  is  above-fhewn  in  the  Note  on  Chap .  5.  Sett, 
8.  and  Chap.  4.  Sett.  6.)  the  Gregorian  Epadt  and 
Sunday-Letter,  over-againft  the  faid  Epadt  in  the  fore¬ 
going  Table  is  placed  the  Day  whereon  falls  the  Eafler 
Full  Moon,  and  thereto  is  affixed  its  refpedtive  Letter. 
From  which  therefore  you  are  to  reckon  in  an  Alpha¬ 
betical  Order,  till  you  come  to  Sunday-Letter  for 
that  Year,  and  the  Day  of  the  Month  anfwering  to  the 
faid  Sunday-Letter ,  is  the  Gregorian  Eafler-Day.  Only 
if  it  happens,  that  the  Full  Moon  falls  on  a  Sunday \ 

R  them 


Chap.VII, 

✓YNrf 
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Chap.  VII*,  then  (according  to  the  Nicene  Rule)  the  Sunday  next  fof- 

yf\TSj  lowing  is  th z  Gregorian  Eajler-Day .  Forlnftance:  It  has 
been  already  (viz.  in  Notes  on  Chap.  3.  Sett.  8.  and  Chap. 
4.  Sett.  6.)  found,  that  the  Gregorian  Epadt  for  A.  D. 
171a  is  22,  and  that  the  Gregorian  Sunday -Letters  are  CB , 
viz.  C.  to  the  intercalated  Day  in  February  and  after  that 
B;  which  laft  Letter  B  is  therefore  the  Sunday -Let  ter, 
whereby  you  are  to  be  guided  in  finding  Eajler-Day . 
Now  by  the  foregoing  Table  you  learn,  that  when  the 
Gregorian  Epa£t  is  22,  the  Eajier  Full  Moon  according 
to  the  Gregorian  Account  will  fall  on  March  2  2d,  N.  S. 
(i.  e.  March  iitb.  O.  S.)  to  which  anfwers  the  Letter 
D,  as  may  be  feen  in  the  foregoing  Calendar.  Where¬ 
fore  reckoning  in  an  Alphabetical  Order  from  D  to  Bp 
which  laft  is  the  Gregorian  Sunday  Letter ,  ycrull  find, 
that  according  to  the  Gregorian  Computation,  Eajier 
Sunday  will  be  March  27th  N.  S.  which  anfwers  to  our 
March  16th;  and  confequently  the  Gregorian  Eajler-Day 
will  fall  A.  D.  1712,  five  Weeks  before  our  Eajler-Day , 
this  falling  on  April  20th,  as  has  been  afore  fliewn. 

t 

It  only  remains  to  obferve  in  fhort,  that  it  having  been 
fhewn,  how  to  find  both  the  Julian  and  Gregorian  Eaf- 
ter-Dayt  thereby  may  be  known  the  Time  of  all  the 
Moveable  Fejlivah  in  any  given  Year  5  forafmuch  as  they 
all  depend  on  Eajler-Day.  And  confequently  hereby, 
and  by  what  has  been’faid  of  finding  the  Days  whereon 
fall  the  New  and  Full-Moons,  may  be  drawn  up  an  Al¬ 
manack  fuifiaent  for  common  Ufe.  And  thus  I  have 
laid  together  fo  much  of  Chronology,  as  feems  requifite 
to  be  knowm  by  Young  Gentlemen,  at  leaft  at  their  firft 
Inftitution  in  the  {aid  Art  or  Science. 
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THE 

PREFACE. 

S  the  Depend ance 
of  the  Art  o/Di- 
ailing  upon  Agro¬ 
nomy,  was  the 
Re  a f on  of  my 
Drawing  up  and  Pub  lifting 
this  Treatife >  at  the  fame 
Time  with  my  Agronomical 
Treatife  •  fo  my  Dejign  in 
drawing  up  this  Treatife ,  and 
the  Reafon  of  my  giving  it 

R  3  the 


The  Preface, 

the  Title  of  The  Young 
Gentleman’/  Dialling,  may 
he  learnt  from  the  Preface  to 
my  Treatife  of  Aftronomy., 
entituled  in  like  manner  The  N 
Young  Gentleman’/  Aftro- 
nomy.  1  need  only  ohferve 
further,  that  I  have  not  con¬ 
tented  my  felf  with  laying 
down  in  this  7  reatife  the 
hare  Pra&ical  Part  of  Dial¬ 
ling,  hut  have  added  thereunto 
the  Realons  or  Grounds  of 
fuch  PraUice ,  as  moil  pro¬ 
per  to  he  known  by  Toung 
Gentlemen  ;  and  withal  have 
ohferved ,  in  the  Annotations 
to  this  Treatife,  how  the 
Grounds  of  ^ Dialling  may  he 
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moil  naturally  reprefented 
even  to  the  Eye ,  by  the 
Help  of  a  Machine  or  In- 
frumenty  which  from  its 
Ufe  may  he  called  a  Dialling 
Sphere. 
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CHAP,  I. 

Of  Diall  ing  in  general . 

Y  (*)  "Dialling  is  undcrftood  the 
Art  of  Shewing  the  Time  of  the  x 
Day,  by  the  Sun's  Shade  fal-  Dialling, 
ling  on  feme  Surface,  whether  Plain  or 
not  Plain. 


(*)  The  Word  Dial  is  derived  from  Dies ,  becaule 
thereupon  the  Time  of  the  Day  is  fhewn.  And  from 
the  peculiar  Manner  of  fhewing  the  Time  of  the  Day 
upon  a  Dial,  viz.  by  the  shadow  of  the  Sun,  this  Art 
is  frequently  termed  Ar$  Sciotertca,  i.  c.  the  Shadow- 
Art,  from  the  Greek  Word  crxA,  denoting  a  Shadow 
Of  Shade. 


Plain 
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Of  Dialling. 

chap.  i.  Plain  Surfaces  are  moft  ufeful,  and 
^  therefore  moft  ufecl :  for  which  Reafons 
Plain  Dial-  we  will  here  fpeak  only  of  Plain-Dial - 
ling,  what,  ling,  i.  e.  of  drawing  Dials  on  Plain 
Surfaces,  ftmply  called  Planes . 

Every  Dial-plane  (/.  e.  plain  Sur- 
Thevari-  face  on  which  a  Dial  is  drawn)  re- 

°JfS Dials CS  Pre&nts  the  Plane  of  fome  (f )  Circle 
in  the  Heavens.  If  the  Dial-plane 

reprefcnts 


and  the 
Re  a  [on  of 
the  J, aid 
Names. 


(f)  This,  and  the  whole  Foundation  of  Dialling, 
is  moft  naturally,  and  fo  moft  dearly  illuftrated  by 
the  Help  of  an  Inftrument  or  Machine,  which  may  be 
properly  enough  called  from  its  Ufe  a  Dialling  Sphere. 
It  need  confift  but  of  an  Horizon,  and  two  f  Wooden 
or  Brafs )  Circles  faftened  together,  crofting  each 
other  at  Right  Angles,  and  fo  as  to  bifedh  one  the 
other.  Either  of  thele  Circles  may  be  taken  to  repre- 
fent  the  Meridian ,  and  the  other  the  Equator.  The 
former  is  to  be  divided  into  four  90  Degrees,  and  the 
latter  into  360,  as  in  other  Spheres  or  Globes.  And 
in  like  manner,  as  in  other  Spheres,  the  Meridian  of 
this  Dialling  Sphere  muft  be  let  into  the  Horizon  at 
the  North  and  South  Points  of  it.  There  muft  be  a 
plain  Piece  of  Board  to  move  up  and  down  within  the 
rore-mentioned  Circles,  fo  as  to  reprefent  the  Pofition 
of  any  Dial-plane.  And  through  the  Center  or  middle 
Point  of  the  plain  piece  of  Board,  there  muft  be 
made  an  Hole  through  which,  when  there  is  occafi- 
on,  a  String  is  to  be  put  5  which  String  being  alfo 
put  through  the  two  Points  of  the  Meridian ,  which 
are  90  Degrees  each  from  the  Equator,  will  reprefent 
the  A*is  of  the  World.  The  Dialling  Sphere  being 
thus  prepared,  the  Manner  how  the  Sun  by  the  Shade 
of  the  Style  of  the  Dial,  comes  to  {hew  the  Time  of 
the  Day  on  any  Dial-plane,  may  be  ocularly  deroon- 

ftrated, 
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reprcfcnts  the  Plane  of  the  Horizon ,  chaP* D 
the  Dial  is  called  an  Horizontal  Dial. 

If  the  Dial-plane  represents  the  Plane 
of  the  Prime  Vertical,  then  the  Dial 
is  called  an  Ereff  T>ire£l  North  or 
South  Dial,  refpettively  as  the  Dial  is 
drawn  on  the  north  or  fouth  Side  of  the 
Paid  Dial-plane.  If  the  Dial-plane  re- 
prelents  the  Plane  of  the  Meridian ,  the 
Dial  is  called  an  EreEl  cDire£l  Eaft  or  c 
Weft  Dial,  refpe&ively  as  the  Dial  is 
drawn  on  the  eaft  or  weft  fide  of  fuch 
a  Dial-plane.  If  the  Dial-plane  repre- 
fents  the  Plane  of  any  other  Vertical 
Circle,  befides  the  Prime  Vertical  and 
Meridian ,  then  the  Dial  is  called 
clining  Dial  5  foraSmuch  as  it  does  not 
direCtly  face  any  one  of  the  four  Car¬ 
dinal  Points  of  the  Heavens,  but  declines 


ftrated,  by  moving  the  Meridian  of  the  Dialling  Sphere, 
that  the  String  reprefenting  the  Axis  may  have  fuch 
a  Pofition  as  duly  anfwers  to  the  Latitude  of  the  Dial ; 
and  by  placing  the  plain  Piece  of  Board  ir>  fuch  a  Po¬ 
fition  as  to  anfwer  (the  Plane  of  that  Circle  in  the 
Heavens,  which  is  reprefented  by  the  Dial-  plane  :  or 
in  fhort,  to  anfwer)  the  Pofition  of  the  Dial-plane. 
Then  a  Candle  duly  moved  round  the  String  in  Imi¬ 
tation  of  the  Sun's  Motion,  will  fhew  by  the  Shade 
of  the  String,  how  the  Shade  of]  the  Dial-Style  by  the 
Motion  of  the  Sun,  (hews  the  Time  of  the  Day  on  the 
Dial-plane.  1 


more 
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more  or  lefs  from  them.  Laftly,  If 
the  Dial-plane  reprefents  the  Plane  of 
any  greater  Circle  in  the  Heavens, 
belides  feme  Vertical  Circle  or  the 
Horizon ,  then  the  Dial  is  called  (not 
an  Ere&,  but)  an  (f)  Inclining  or  Re¬ 
clining  Dial,  refpedively  as  it  is 
drawn,  either  on  that  Side  of  the 
Dial-plane,  which  inclines  (or  leans 
forward)  towards  the  Horizon  $  or  on 
the  other  Side,  which  reclines  ( or 
leans  backward )  from  the  Zenith. 
And  amongft  thefe  are  the  (*)  Equi- 


ff*)  Thefe  are  fubdiftinguilhed  into  DireB  Incliners  or 
Recliners,  and  Declining  Incliners  or  Recliners. 

i* J  The  J Equinoctial  Dial  is  Erect  in  refpedt  of  thofe 
ivho  live  exactly  under  the  Ce’eflial  Equator  $  and 
likewife  the  Polar  Dial  is  Erc£t  to  fuch  as  live  (if  any 
there  be)  exactly  under  either  of  the  two  Poles  of  the 
World.  For  in  refpedl  of  the  former  Inhabitants,  the 
Plane  of  the  EquinoBial,  and  of  the  Prime  Verticle  are 
one  and  the  lame}  and  in  refpedl  of  the  latter  Inha¬ 
bitants,  the  Plane  of  the  Prime  Vertical,  and  the  Plane 
of  the  Circle  reprefented  by  the  Plane  of  a  Volar  Dial 
is  one  and  the  fame.  Again,  the  EquinoBial  Plane  is 
the  fame  with  the  Horizontal  Plane  in  refpedt  to  thofe 
that  are  under  the  Poles ;  and  the  Volar  Plane  is  the 
lame  with  the  Horizontal  Plane.,  in  refpedf  of  thofe 
that  live  under  the  Equator .  And  the  like  Change  is 
to  be  conceived  in  refpedf  of  other  Dial-planes,  as  they 
regard  leveral  Places  ;  every  Dial-plane  being  an  Horizon¬ 
tal  Plane  at  feme  Place,  and  on  the  other  Side  every 
Horizontal  Plane  being  a  Prime  Vertical,  and  Meridian 
(&e.)  Plane  at  fome  other  Places. 


noffiial 
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noEtial  and  "Polar  Dials.  The  Equi-  chap.  I. 
noEiial  Dial  is  fo  called,  as  being 
drawn  on  a  Plane,  that  reprefents  the 
Plane  of  the  Equinoctial.  The  Polar 
Dial  is  fo  called,  as,  being  drawn  on 
a  Plane,  that  reprefents  the  Plane  of 
that  Circle,  which  paffes  through  the 
Poles  of  the  World,  and  alfo  (the  In- 
terfe&ion  of  the  Equator^  and  the 
Horizon  at  the  eaft  and  weft  Points, 
i.  e.  in  fhort)  the  Poles  of  the  Meri¬ 
dian. 

Among  the  feveral  Sorts  of  Dials  4* 
afore-mentioned,  the  EquinoEiial  Dial 
is  the  moft  eafy  to  be  drawn  5  this  Dial°  * 
being  done  only  by  drawing  a  Circle, 
and  dividing  it  into  twenty  four  equal 
Parts,  (to  which  right  Lines  drawn 
from  the  Center  of  the  Circle,  will 
reprefent  the  feveral  Hour-Lines,)  and 
erecting  perpendicularly  a  Pin  in  the 
Center  of  the  Circle  for  the  Style, 

But  becaufe  (*)  the  EquinoEiial  Dial, 
when  thus  drawn  on  one  Surface  of 
the  Plane,  will  ferve  only  for  one 


(*)  The  like  is  to  be  underficod  alfo  as  to  the  Volar 
Dial:  on  which  Account  it  is  of  lefTer  Ufe,*  and  there¬ 
fore  the  Manner  of  deferibing  it  is  omitted  in  this 
Treat  ife* 

Half 
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chap.  r.  Half  of  the  Year,  namely,  whilft  the 
Sun  is  on  one  Side  of  the  Equinoctial  5 
and  therefore  to  make  it  ferve  for  the 
whole  Year,  it  muft  be  doubly  drawn, 
<viz,  on  the  lower  as  well  as  upper 
Side  of  the  Plane  ;  on  Account  of 
this  and  other  Inconveniences,  the 
Equinoctial  Dial  is  feldom  ufed*  And 
therefore  it  had  not  been  taken  No¬ 
tice  of  here,  but  that  the  Knowledge 
thereof  is  requifite  for  the  Under- 
ftanding  the  Reafon  of  that  Method, 
which  (as  being  the  moft  Natural,  and 
withal  eafy  Method )  is  principally 
made  Ufe  of  in  this  Treatife,  for 
drawing  the  other  Dials  here  fpoken 
of.  For,  as  the  Reafon  why  the 
Circle  in  an  Equinoctial  Dial  is  divi¬ 
ded  into  twenty-four  equal  Parts,  an- 
fwering  to  the  twenty-four  Hours  in 
a  Nuchthemerony  is  becaufe  15  De¬ 
grees,  which  is  a  z\th  Part  of  the 
Equinoctial  Circle  in  the  Heavens, 
anfwer  to  one  Hours  Motion  of  the 
Sun  5  fo,  becaufe  (at  the  fame  Time 
that  the  Sun  is  conceived,  by  the 
Shade  of  the  Axis  of  the  World,  to 
fhew  any  Hour  on  the  Equinoctial 
Plane,  it  docs  alfo  by  the  fame  Shade 
fhew,  at  the  Iriterfeftion  of  any  other 

Plane 
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Plane  with  the  Equinoctial  Plane,  the  Ghap.  t 
Point  of  the  faid  other  Plane  belong- 
ing  to  the  fame  Hour ;  or  thus,  becaufe) 
the  Hour- points  of  any  other  Plane  are 
thofe  Points  of  the  faid  Plane*  which 
fall  in  with  or  touch  the  Hour-Points 
of  the  Equinoctial  Plane,  at  the  com¬ 
mon  Inter fedlion  of  the  faid  two  Planes  § 
therefore  by  the  Help  of  the  Equinocti¬ 
al  Dial  may  be  drawn  other  Dials,  name- 
ly,  the  Equinoctial  Dial  being  duly  ap^ 
plied  to  the  Plane  given,  the  Hour 
Points  of  the  Equinoctial  Dial  will  fall 
on  the  correfpondent  Hour-points  of 
(the  Dial  to  be  drawn  on  the)  Plane 
given. 

And  this  will  be  diftin£lly  exempli-  5? 
fied  as  to  the  feveral  Sorts  of  Dials  TfojBufe 
above-mentioned,  (excepting  Inclining  ZtaiLg 
and  Reclining  Dials,  as  being  of  lefler  reducible 

Ufe)  after  that  it  has  been  here  ob-  hI^iTot 
ferved  further  in  general,  that  the  operations » 
whole  Bufmefs  of  Dialling  may  be 
reduced  to  three  general  Heads  or 
Operations.  Whereof  the  firft  con- 
fills  in  finding  the  Place  of  the  Sub ~ 
jlyle ,  or  where  the  Style  is  to  be  pla^ 
ced :  the  fecond  in  drawing  the  Hour 
Lines :  the  third  and  laft,  either,  if 
the  Dial-plane  be  Moveable,  in  duly 

S  Placing 


8 


Of  D  I  ALL  IN  G. 

chap,  L  Placing  and  Fixing  the  fame,  after  that 
the  Dial  is  drawn  thereon  5  or  clfe,  if 
the  Plane  whereon  the  Dial  is  to  be 
drawn,  be  unmoveable  and  already  fix¬ 
ed,  in  Finding  the  Pofition  or  Situation 
of  the  faid  Plane,  wz.  whether  it  be 
a  Direft  or  Declining  Plane  j  and  if  the 
latter,  how  far  it  declines. 
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CHAP.  II. 

0/  ^  Horizontal  *1)1  ah 

Bcs;in  with  the  Horizontal  Dial,  as  he- 

<. — '  ' 

ing  the  moil  Ufeful ;  forafmuch  as 
it  fmgly  anfwers  the  whole  (*)  End  of 
Dialling,  by  fhewing  the  Time  of  the 
Day  from  Sun-rifing  to  Sun-fetting 
throughout  the  whole  Year,  within  that 
Horizon  for  which  it  is  made  :  whereas 
no  other  Dial  does  this.  And  having 
made  this  Obfervation  as  to  the  Ufeful- 
nefs  of  the  Horizontal  Dial,  we  proceed 
now  to  the  Delineation  thereof. 

Whereas  the  four  Cardinal  Points 
of  the  Heavens  are  diftant  one  from 
the  other  90  Degrees ;  and  whereas 
the  Meridian  runs  from  North  to 
South,  and  the  prime  Vertical  runs 
a-crofs  the  Meridian  from  Eaft  to 


i  i 

The  Hori¬ 
zontal 
Dial  i  whf 
firft  fptikeii 

of- 


« 

To  draw 
the  Meri¬ 
dian  and 
Prime 
Vertical 
Lines  of  a&  . 
Horizontal 
Vial , 


(*)  The  whole  proper  End  of  Dialling  is,  to  fhew  the 
Time  of  the  Day  by  the  Sun's  Shade.  .As  for  fhewing 
the  Flace  of  the  Sun  in  the  Ecliptick  (and  the  like)  by  thdr 
Shade  on  a  Dial-plane,  this  does  not  properly  belong  to 
Dialling,. 

S  2  Weft  % 
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chap.  ii.  Weft  5  hence  it  follows,  that,  two 

right  Lines  being  drawn  crofting  one 
the  other  at  right  Angles  (whole  Mea- 
lure  is  each  90  Degrees)  and  either 
of  thefe  two  right  Lines  being  taken 
to  reprefent  the  Meridian ,  the  other 
Will  reprefent  the  Prime  Vertical. 
That  taken  to  reprefent  the  Meri¬ 
dian^  may  be  fitly  denoted  by  N  S, 
as  running  in  this  Dial  from  North 
to  South  5  the  other  by  E  W,  as 
running  from  Eaft  to  -Weft,  See 
Fig.  1. 

The  Point,  where  the  Lines  N  S 

The  Cen-  and  E  W  crofs  one  another,  denotes 

Honzontal  (*)  1 Point  in  the  Plane  of  the 
Dial,  Horizon ,  (as  alfo  of  the  Meridian  and 

™hich'  Prime  Vertical)  through  which  the 

Axis  of  the  World  paftes.  And  be- 
caufe  the  faid  Point  is  the  (f)  Cen¬ 
ter  (of  all  the  laid  Planes,  parti- 


/*)  This  may  be  evidently  fhewn  by  the  Help  of  a 
Dialling  Sphere. 

(f)  The  Axis  of  the  World  palling  through  the  Cen¬ 
ter  of  the  World,  which  is  alfo  the  Center  of  all  great 
Circles  in  the  Heavens,  and  coniequently  of  the  Horizon, 
Meridian ,  and  Prime  Vertical ;  hence  it  follows,  that 
That  Point  in  the  Planes  of  the  laid  Circles,  through 
which  the  Axis  of  the  World  paifes,  muft  be  the  Center 
of  the  faid  Planes, 

cularly) 
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cularly)  of  the  Horizontal  Plane,  where-  chap.  ir. 
on  the  Dial  is  to  be  drawn,  and  con- 
fequently  the  Center  of  the  Dial  it  felf, 
hence  it  may  be  fitly  marked  or  deno¬ 
ted  by  C,  as  Fig.  i. 

The  Axis  of  the  World  being  the  (*)  4. 

common  Interfe&ion  of  the  Planes  of  all 
Meridians ,  and  therefore  running  from  style W 
Pole  to  Pole  along  the  Plane  of  every 
Meridian  s  hence  the  Line  N  S  repre- 
fenting  the  Plane  of  the  Meridian  of 
that  Place,  for  which  the  Dial  is  made, 
muft  be  the  Subfiyle ,  or  the  Line 
whereon  the  (*f)  Style,  which  repre- 
fents  the  Axis  of  the  World  is  to  be 
(.J.)  erefted. 


(*)  This  may  alfo  he  evidently  fhewn  by  the  Help  of 
the  Dialling  Sphere. 

(f)  It  is  fo  called,  becaufe  it  needs  be,  and  often  adlu» 
ally  is,  no  more  than  a  long  flraight  Iron  Pin,  like  an 
Engraving  or  old  Sort  of  writing  Pin,  called  a  Style.  It 
is  called  alfo  by  a  Latin  Word,  the  Index,  becaufe  it  tells 
or  flews  what  is  the  Time  of  the  Day.  And  it  is  called 
like  wife  by  a  Greek  Word  the  Gnomon ,  (from  yvc«to  know) 
becaufe  thereby  is  known  the  Time  of  the  Day. 

(4-)  By  being  erefted  is  underflood  here,  and  all  along 
this  Traft  of  Dialling,  being  placed  perpendicularly  upon 
the  Subfiyle,  fo  as  not  to  lean  any  Thing  more  towards  the 
Hour-lines  on  one  Side  of  the  Subfiyle,  than  towards 
the  Hpur-lines  on  the  other  Side  of  the  Subfiyle. 

s  ? 
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And  bccaufe  the  Style  does  rcprefent 
the  Axis  of  the  World,  therefore  it 
rnuft  be  fo  erefted  upon,  the  Subftyle, 
(which  is  the  common  Inter  fe&ion  of 
the  Horizontal  and  Meridian  Planes) 
as  therewith  to  make  an  Angie  equal 
to  the  Elevation  of  the  rcfpeclive 
(North  or  South)  Pole  above  the  Ho¬ 
rizon  of  the  Place,  or  (which  comes 
to  the  fame)  to  the  (*)  Latitude  of 
the  Place.  Wherefore  taking  C  for 
the  Center,  draw  (f)  an  Arch  of  a 
Circle  from  N  S  (on  either  Side)  to 
E  W.  On  the  faid  Arch  (\(  fet  off'  from 
N  S  towards  E  W,  (viz.  at  Fig . 

t-mmmmtnnmmni-mmmuM—r-m.  ■  '  -  —  . —  V  1  I—  ■■■■.■■■ ,  ,  . irfMirT— 

y  f-.-  .  ■  .  ■ 


^  (*)  How  the  Elevation  of  the  Pole  and  Latitude  of  the 
Place  come  to  be  always  Equal,  may  be  evidently  fhewn 
pn  the  Globe. 

(t)  This-  Arch  may  be  drawn,  at  what  Extent  of  the 
Corn  pa  (ies  or  Dihance  from  the  Center  you  plealej  hut 
it  is  convenient  to  have  regard  to  the  Largenefs  of  the 
designed  Dial',  And  aifo  it  is  convenient  to  make  Ufe 
<Oi  a  Linto^  Chord's ,  in  this,  and  all  liich  Operations,  in 
Order  to  the  letting  off  on  the  Arch  drawn  any  Number 
of  Degrees,  with  much  more  Eafe  and  Readinefs  than 
can  be  acne  otherwife.  The  Reader  is  here  fuppofed 
to  be  already  in(Truaed  in  the  Ufe  of  the  Line  of  Chords. 

(4-)  that  is,  the  Style,  if  it  be  only  a  long  Hraight 
Piece  of  Iron,  muft  be  fo  placed  on  the  Subftyle  of  the 
Dial,  as  to  have  the  fame  Inclination  thereto,  as  C  P 

hag 
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3*)  To  many  Degrees  as  anfwer  to  the 
Elevation  of  the  Pole  5  for  Inftancc 
{Fig.  1.)  51  f  the  Latitude  of  London , 
or  Elevation  of  the  north  Pole  there. 
The  Line  CP  being  drawn  will  fhew 
the  Style. 

Having  found  the  Subftyle  NS, 
and  the  Style  CP,  draw  a  Ions 
Line  croffing  the  Subftyle  in  any 
Point,  (which  fhall  feem  moft  conve¬ 
nient,)  fuppofe  Q,  at  right  Angles. 
This  Line  reprefenting  the  common 
Iriterfeftion!  of  the  Equinoctial  Plane 
and  Dial  Plane,  is  therefore  called 
the  (*)  Contingent  Line,  and  is  deno¬ 
ted  {Fig.  1.)  by  the  Line  TG.  That 
Point  in  the  Subftyle*  which  is  fo  far 
diftant  from  Q^,  as  the  Point  0.  is 
found  by  the  Compaffes  to  be  diftant 
from  the  neareft  Point  of  the  Style, 
reprefents  the  Center  of  the  Equator , 


Chap.  If. 
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Of  the 
Contin¬ 
gent  Line, 
and ap- 
plyingthe 
Equinocti¬ 
al  Dial /a 
theLlane 
of  your 
Horizontal 
Dial, 


has  to  N  S.  If  you  would  have  the  Style  a  broad  Plate 
of  Iron  or  the  like,  then  it  mu  ft  be  made  exadtly  equal 
to  the  Triangle  NCP,  In  both  Cafes,  the  lower  Point 
of  the  Style,  namely,  wherein  the  Lines  CN  and  Pn 
meet,  muft  be  placed  exactly  on  C,  as  being  the  Point 
of  the  Horizontal  Plane,  through  which  paftes  the  Axis, 
reprefented  by  the  Style. 

(*}  It  is  fo  called,  becaufe  herein  the  two  Planes  are 
conceived  to  touch  one  another. 

S  4 


or 
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Piap.  Ilf  or  that  Point  from  which  an  Equi 
vr~V'»'  nottial  Dial  is  to  be  delineated  on  the 
Dial-plane,  and  therefore  it  may  fitly 
be  marked  JE.  Taking  then  JE  for 
the  Center,  at  (f)  any  Diftance,  draw 
toward  the  Contingent  a  (*J  Semicircle 
reprefenting  half  the  Equinoctial,  fo 
as  that  one  Half  of  the  Semicircle  (i.  e, 
fourth  Part  of  the  Equinoctial)  may 
be  on  each  Side  of  the  Subftyle.  Then 
divide  the  faid  Semicircle  -into  twelve 
equal  Parts,  {viz,,  fix  on  each  Side  of 
the  Subftyle,)  each  containing  an  Arch 
■pf  1 5  Degrees,  (.j«)  Lines  drawn  from 

JE  the 


ft)  However  it  is  convenient  to  be  guided  herein  by 
the  Length  of  the  Line  of  Chords  made  ufe  of,  and  by 
the  Size  of  the  intended  Dial. 

(*)  This  may  be  otherwife  done  by  only  drawing  one 
Half  of  this  Semicircle  on  one  Side  of  the  Subftyle,  and 
dividing  it  into  fix  equal  Parts;  and  thence  transferring 
the  faid  fix  Divisions  to  that  Part  of  the  Contingent, 
which  is  on  the  other  Side  of  the  Subftyle.  And  this  is  the 
beft  Way  for  practice,  being  fhorter,  and  not  cumbring 
the  Work  with  Multitude  of  Lines.  And  ’tis  advifeable 
to  draw  the  faid  Quadrant,  or  fourth  Part  of  the  Equi- 
YiofUal  Circle  or  Dial  on  that  Side  of  the  Subftyle,  where 
the  Style  is  not  drawn :  becaufe  then  the  Equinotfiat  Di¬ 
al  and  the  Style  will  ftand  both  clear  one  from  the  other  3 
as  in  the  Figures  hereunto  belonging. 

(-J-J  Thcfe,  and  all  other  Lines  or  Circles  or  Arches 
of  Circles  are  to  be  obfeure  ones,  i.  e.  fiich  as  may  be 
rubbed  out  again*,  excepting  only  the  proper  Hour- 

‘  "  lines 
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JE  the  Center  of  the  Equinoctial  to  chaP-  n- 
each  Divifion  of  the  Semicircle  will 
be  the  Hour  Lines  of  the  Equinoctial 
Plane  or  Dial  $  among  which  Hour 
Lines,  the  Subftyle  and  Meridian 
NS  of  the  Horizontal  Dial  will  alfo 
be  the  Meridian  of  the  Equinoctial 
Dial. 

Having  thus  fitted  the  Equinoctial  ^ 
Dial  to  the  Horizontal  Plane,  on  the  Hour- 
which  the  Horizontal  Dial  is  to  belines//^ 
drawn,  it  will  be  very  eafy  to  find 
the  Hour-points  of  the  faid  Hori¬ 
zontal  Dial :  namely,  by  continuing 
the  Equinoctial  Hour-lines  to  the  Con¬ 
tingent,  and  thereby  feeing  on  what 
Points  of  the  Horizontal  Plane  the 
Hour- lines  of  the  Equinoctial  Plane 
will  fall.  For  the  faid  Points  of  the 
Horizontal  Plane  are  refpeftively  the 
Points,  on  which  the  correfpondent 
Hour-lines  of  the  Horizontal  Dial  will 
fall,  being  drawn  from  (* *)  C  the 
Center  of  the  Horizontal  Dial.  A- 

mong 


lines  in  each  Dial.  Thefe  obfeure  Lines  are  diftinguifh- 
cd  in  the  Draughts  hereunto  belonging  by  being  made 
prick’d  Lines. 

(*)  The  Hour-lines  reprefent  the  Shade  conceived 
tov  be  made  by  the  Axis  of  the  eWorld  5  which  Axis 

being 
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Chap.  ii.  niong  thcfe  Hour-lines,  the  Line 
NS  being  both  the  Meridian  and 
Subftyle  of  the  Horizontal  Dial,  (and 
fo  falling  in  with  the  Meridian 
of  the  Equinoctial  Dial )  will  there¬ 
fore  be  the  twelve  a  Clock  Line 
of  the  Horizontal  ( as  well  as  Equi¬ 
noctial)  Dial,  Which  being  known, 
the  Numbers  ri,  10,  9,  8,  and  7, 

are  to  be  affixed  to  the  Hour-lines  on 
the  weft  Side  of  the  Dial,  according 
to  their  refpe&ive  Order  from  the 
twelve  a  Clock  Line.  And  in  like 
manner  the  Numbers,  1,  2,  3,  4,  and 
5,  are  to  be  let  to  the  rdpectivc 
Hour-lines  on  the  eaft  Side  of  the 
DiaL  The  Line  EW,  as  reprcicnt- 
ing  the  Prime  Vertical,  is  always 
the  6  a  Clock  Line,  both  Morning 


being  conceived  to  pafs  through  C  the  Center  of  the 
Dial,  hence  all  the  Hour-lines  muft  be  drawn  from  the 
faid  Center.  Only  it  is  obfervable,  that  it  is  more  Or¬ 
namental,  not  to  draw  aftually  the  Hour-lines  from  C 
(becaufe  if  they  were  fo  drawn,  they  would  be  apt  to 
run  together,  and  blot  a£  the  point  C,)  but  making  a 
Circle  at  fome  fmall  dlftance  from  C,  actually  to  draw 
the  Hour-lines  only  from  the  faid  Circle,  by  the  Ruler 
duly  applied  to  C,  as  Fig.  i.  JTis  alfo  obfervable,  that 
the  Diai-plane  may  be  of  any  Shape,  viz,.  Round  or 
Triangular,  (yc.  as  well  as  Square  or  Oblong,  though 
this  Shape  is  moff  ufed  among  us. 


and 


Of  an  Horizontal  * Dial .  x7 

and  Evening.  And  as  for  the  HoursChap.il. 
before  fix  in  the  Morning,  and  after 
fix  in  the  Evening,  their  Lines  are 
drawn  by  continuing  the  Lines  of 
thofe  Hours,  which  are  of  the  fame 
Denomination  in  the  contrary  Part  of 
the  Day,  through  the  Center  C  of 
the  Dial.  Thus  the  Hour-lines  of 
5  and  4  in  the  Morning  are  drawn, 
by  continuing  the  Hour-lines  of  5  and 
4  in  the  Afternoon  through  C.  And 
the  Hour-lines  of  7  and  8  in  the  Even¬ 
ing  are  drawn,  by  continuing  the  Hour- 
lines  of  7  and  8  in  the  Morning  thro5 
C.  And  thus  the  Delineation  of  an 
Horizontal  Dial  is  finifhed,  (as  is  re- 
prefented,  Fig.  1.)  according  to  the 
Method  of  Delineating  the  fame  by 
the  Help  of  an  Equinoctial  Dial.  For 
as  to  the  intermediate  Spaces  between 
each  Hour,  {viz.  Quarter,  Half,  and 
three  Quarters,)  they  are  had  by  divi¬ 
ding  the  Space  between  each  two  Hours, 
firft  into  Half,  and  each  Half  again  into 
Quarters. 


It 
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chap.  it.  It  may  not  be  unufeful  ( not  only 
for  Variety,  (*)  but  alfo  Proof  fake) 
J*  to  add  here  rhe  Method  of  drawing 
al  Ho*,  an  Horizontal  Dial,  by  Dialling  Scales 
zontai  Dial  and  Tables.  The  former  is  thus  : 

ligZt  The  Lines  NS  and  EW  being  drawn, 
and  the  Style  CP  ere&ed,  as  afore  5 
the  Length  of  the  Line  EW  is  to  be 
determined,  fo  as  to  bear  a  due  Pro¬ 
portion  to  the  Scale  of  Hours  you  are 
to  Ufe.  This  is  done  by  -placing  one 
Foot  of  the  Compares  at  the  Begin¬ 
ning  of  the  Scale  of  Latitudes ,  (^con¬ 
tained  in  the  Dialling  Scale,)  and 
opening  the  other  Foot,  till  it  reaches 
to  the  Number  of  Degrees  in  the  laid 
Scale  of  Latitude,  which  anfwers  to 
the  Latitude  of  the  Place,  This  Ex¬ 
tent  is  to  be  fet  off  on  the  Line  E.  W. 
from  C  towards  E,  and  alfo  toward 
W  i  and  where  it  Ends,  it  may  be 
refpeftively  marked  e,  w,  as  Fig.  2. 


(*)  If  you  have  drawn  your  Dials  right,  the  fame 
Hour-lines,  at  equal  Distance  from  the  Center  of  your 
Dial,  will  be  equally  diftant  alfo  one  from  the  other, 
by  which  Method  foever  you  draw  them,  <v.  g .  The 
Diifance  between  12  and  1,  (or  12  and  2,  or  1  and 
2,  &c.)  will  be  the  fame,  at  equal  Diftance  from  the 
Center  of  your  Dial,  whether  it  be  drawn  by  the  Equi- 
mcitd  Dial,  or  by  Scales,  or  by  Tables, 

Then 


3* l ace  this 
jacin  .7  p.  1 3 


l  z 


dnHORIZOJSrTJLL  Dial  drawn  by  y  help  ofTjiciiltn/j  Scales 


Of  an  Horizontal  "Dial  1 9 

Then  out  of  the  Dialling  Scale  take  chap.  11. 
the  whole  Length  of  the  Scale  of  Hours,  ^ 

with  the  Compares ;  and  fctting  one 
Foot  of  the  Compaffes  in  ey  with  the 
other  make  an  Arch  eroding  the  Line 
NS  towards  N  ;  and  then  do  the  like 
on  w.  From"  the  Point  x  of  the  Line 
NS,  where  the  two  Arches  (*)  crofs 
one  another,  draw  the  Lines  x  e  and 
x  which  will  be  of  an  equal  Length 
with  the  Scale  of  Hours  in  the  Dial¬ 
ling  Scale  :  from  which  Hour-fcale  the 
feveral  Hours  ( and  the  intermediate 
Spaces)  are  to  be  refpe&ivcly  transferred 
unto  the  Lines  x  e  and  x  w.  Lines 
drawn  from  C  to  the  feveral  Hour- 
points  on  the  Lines  x  e  and  c  will 
be  the  refpective  Hour-Lines.  And  lb 
the  Dial  is  finifhed  by  the  Scale  :  for 
the  Hour-lines  before  6  in  the  Morning, 
and  after  6  in  the  Evening,  are  to  be 
had,  as  afore. 

If  you  would  work  by  Dialling 
Tables ,  having  drawn  the  Lines  N  S  To  dTT- 

’  o  an  Hori¬ 

zontal 

- - -  Dial  by 

Dialling 

(*)  If  the  Lines  drawn  by  the  Compafies,  fet  upon  Tables, 
e  and  rc»,  do  not  crofs  one  the  other  exa&ly  in  fome 
Point  of  the  Meridian  NS,  then  fome  Fault  has  been 
made  in  fetting  off  the  Laid  Lines,  and  the  Work  mud 
be  repeated,  till  they  do  thus  crofs. 


and 
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Of  an  Horizontal  "Dial. 

chap.  ii.  and  EW  to  what  Length  you  pleafty 
upon  C  the  Interfe&ion  of  the  faid 
Lines  draw  a  Semicircle  e  s  w>  as  in 
Fig .  3.  Then  on  the  faid  Semicircle 
fet  off  the  Degrees  and  Minutes  an- 
fwering  to  each  Hour  (ancj  each  Quar¬ 
ter,  Half,  or  three  Quarters  of  an 
Hour)  in  the  Table  for  Horizontal 
Dials.  After  which  draw  the  Hour¬ 
lines  from  C  to  the  feveral  Hour- 
points  in  the  faid  Semicircle.  The 
Subftyle  and  Style  are  found,  as 
afore. 

Having  fhewn,  how  to  draw  art 
Horizontal  Dial  three  feveral  Ways, 
it  remains  now  to  (hew  how  to  place 
aright  the  faid  Dial,  when  drawn, 
and  this  will  be  beft  fpoken  of  toge¬ 
ther  with  the  placing  of  other  Dials* 
Chap .  5  * 


CHAP.- 


.  Tlate  2  . 


thu  -facing 
.  20  . 


bv .Dialling  Tables  .  ^ 


Of  a  ‘Direct  South  Dial. 


g&ai&  a^f/ijr^s#%8^8fe  a&i  at&j 

CHAP.  III. 

Of  an  (*)  Zfra*?  cDire£l  South  and 
North  Dial. 

'TP'MI  E  Ercft  Direct  South  Dial  fhall 
JL  be  fpoken  of  next,  as  being  next 
to  the  Horizontal  Dial  the  mod  ufeful : 
forafmuch  as  it  fhews  the  Time  of  the 
Day  from  6  to  6  thoughout  the  whole 
Year. 

This  Sort  of  Dial  is  drawn  after 
the  fame  manner,  by  the  Help  of  the 
Equinoctial,  as  the  Horizontal  Dial, 
excepting  the  Particulars  following  j 
viz.  Firfl,  That  the  Meridian  or  12a 
Clock  Line,  ( which  in  this,  as  well  as 
the  Horizontal  Dial,  is  always  the  Sub- 
ftyle, )  forafmuch  as  it  muft  be  fo 
placed  as  that  one  of  its  Ends  muO: 
Point  to  the  'f )  Zenith ,  the  other  to 

the 


(*)  Inclining  and  Reclining  Dials  being  feldom  ufed, 
hence  thefe  Dials  are  frequently  (filed  only  Diredt  South 
and  North  Dials. 

(f)  The  Meridian  of  any  Place  or  Dial,  as  it  pafles 
through  the  North  and  South  Poles,  fo  it  palTes  like- 
0  wife 


2! 

Chap.  TIL 


1. 

A  Diredt 
South  Dial 
the  mofi 
ufeful  next 
to  an  Ho¬ 
rizontal 
Dial. 

2. 

To  draw  a 
Diredt 
South 
Dial,  by 
the  Help 
of  the  E- 
quinodtial 
Dial. 
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Of  a  DireEt  South  D  i  a  jlJ 

the  Nadir  y  may  therefore  be  moil 
properly  here  denoted  by  ZN.  Se¬ 
condly ,  the  Style  CP  muft  be  eroded 
upon  the  Subftyle  ZN,  fo  as  to  make 
therewith  an  Angle  equal  ( not  to  the 
Elevation  of  the  Pole,  as  in  an  Hori¬ 
zontal  Dial ;  but)  to  the  Complement 
of  the  Poles  Elevation.  For  fuch  is 
the  Meafure  of  the  Angle,  which  the 
(*)  South  Pole,  reprefented  by  the 
Style  of  this  Dial,  makes  with  the 
Plane  of  the  Prime  Vertical.  Now 
the  Elevation  of  the  Pole  above  the 
Horizon  of  London  being  5  if  De¬ 
grees,,  its  Complement  is  3  87  De¬ 
grees.  Thirdly ,  On  this  Dial  there 
need  be  inferibed  no  Hour,  either  be¬ 
fore  6  in  the  Morning>  or  after  6  in 
the  Evening  :  for  the  Plane  of  this 


wife  through  the  Zenith  and  Nadir  of  the  faid  Place* 
In  an  Horizontal  Dial  the  Meridian  Line  is  to  be  placed 
with  its  Ends  towards  the  North  and  South  Points,  and 
therefore  is  therein  fitly  denoted  by  NS.  But  inaDire<9c 
South  Dial,  the  Meridian  Line  is  to  be  placed  fo,  as  that 
its  Ends  may  Point  to  the  Zenith  and  Nadir ,  and  there- 
fore  is  here  more  fitly  denoted  by  "ZN. 

(*)  This  may  be  evidently  reprefented  to  the  very 
Eye  by  the  Dialling  Sphere  *  and  confequently  the  Rea- 
fon  why  the  End  P  of  this  Style  muft  be  placed  down¬ 
wards. 


?-aj.  ZJ 


Direct  Soutk  Dial  dr  ^  awn  lyDuillinj  Table*. 


Place  this  ~fa.CLrujp.zz. 


,iT  Direct  Soutli  Dial  dr *  aum 
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Of  a  Hire  El  North  Dial-  23 

Dial  representing  the  fouth  Side  of  the  chaP- 
Plane  of  the  Prime  Vertical,  the  Sun 
never  fhine-s  upon  it  before  6  in  the 
Morning,  or  after  6  in  the  Evening. 

See  Fig.  4. 

If  you  work  (not  by  the  EquinoElial  3* 
Circle  or  Dial,  but)  by  a  Dialling  Scale, 
then  (befides  the  fore-mentioned  Parti-  South 
culars,  wherein  the  drawing  of  this 
Dial  differs  from  drawing  an  Horizon -  scale.  s 
tal  Dial)  it  is  alfo  to  be  known,  that 
upon  the  Line  EW.  from  C  towards 
E  and  W,  muft  be  fet  off  the  Ex¬ 
tent  (taken  from  the  Scale  of  Latitude  3 
not  of  the  Latitude  it  felf,  but)  of  the 
Complement  of  the  Place  s  Latitude. 

See  Fig.  5. 

If  you  work  by  Tables,  then  theDe-  4-* 
grees  of  the  Angle,  which  every  Hour-  Ttht}*Ze 
line  makes  with  ZN  the  Meridian  Or  h  Dialling 
Subftyle,  muft  be  taken  from  the  Table  Iab|cs" 
for  a  Prime  Vertical  or  Diredl  South 
Dial.  See  Fig.  6. 

A  Diredt  North  Dial  differing  from  5. 
a  Diredf  South  Dial  primarily  in  this  0 
alone,  that  the  former  reprefents  the 'North 
north  Side  of  the  Plane  of  the  Prime 
Vertical,  and  the  latter  the  fouth 
Sioe  3  hence  the  drawing  of  a  Diredf 

T  North 
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chap.  in.  North  Dial  is  the  fame,  as  of  a  Di- 
v  reft  South  Dial;  excepting  ijiy  that 
the  Hours  requiiite  to  be  infcribed  on 
this  Dial  in  our  Country  are  no  more 
than  thefe,  viz.  4,  5,  6y  in  the  Morn¬ 
ing,  and  6,  7,  8,  in  the  Evening.  For 
the  Sun  with  us  never  rifes  till  after  3 
in  the  Morning,  and  always  fets  be¬ 
fore  9  in  the  Evening;  and  from  6 
in  the  Morning  till  6  in  the  Evening 
it  turns  off  from  the  North  to  the 
South  Side  of  the  Plane  of  the  Prime 
Vertical.  2  dlyy  Forafmuch  as  the 

Style  of  this  Dial  reprefents  the 
north  Segment  of  the  Axis,  and  lb 
its  End  P  reprefents  the  North  Pole, 
therefore  the  End  P  muft  be  placed 
looking  upwards  toward  the  North 
Pole.  And  confequently  that  End  of 
the  Subftyle,  which  anfwers  to  the 
End  P  of  the  Style,  muft  Point  to¬ 
wards  the  Zenithy  and  therefore  is 
here  properly  to  be  denoted  by  Z, 
and  the  other  End  of  the  Subftyle 
by  N,  as  anfwering  to  the  Nadir  y 
contrary  to  the  Pofttion  and  Notation 
-  of  them  in  a  Direct  South  Dial.  See 

Fig .  7- 
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As  to  the  Placing  of  a  Direct  Chap.nr. 
South  or  North  Dial,  it  will  be 
more  conveniently  fpokcn  of  Chap* 

5»  • 


CH.AJ?, 
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Chap.  IV. 


i. 

To  draw  a 
Direct 
Eaft  Dial. 


2* 

To  find  the 
Subftyle. 


Of  a  EyireEt  Eaft  Dial, 

.  CHAP.  IV. 

Of  an  (*)  EreEl  *Dire£t  Eaft  or  Weft 

D  I  AL, 

i 

I  Begin  with  a  cDireEl  Eaft  Dial* 
whole  Plane  reprefents  the  eaft  Side 
of  the  Plane  of  the  Meridian .  Now 
to  draw  this  Dial,  there  muft  be  firft 
drawn  an  Horizontal  Line,  /.  e.  a  Line 
reprcfenting  the  Horizon ,  or  running 
Parallel  to  it,  and  fo  level.  One  End 
of  this  Line  will  reprefent  the  north 
Point  of  the  Horizon ,  and  may  there¬ 
fore  be  fitly  denoted  by  N$  and  the 
other  End  by  S,  as  reprefenting  the 
fouth  Point  of  the  Horizon .  See 

Fig.  8. 

Taking  any  Point  C  towards  S,  the 
fouth  End  of  the  Line  N  S  for  a  Cen¬ 
ter,  defcribe  an  Arch  toward  N  i  and 
upon  that  Arch  fet  off  the  Height  P 
of  the  Pole,  and  draw  the  Line  C  P  for 
the  Subftyle. 


(*)  Thefe  alio  are  frequently  filled  only  Direcl  Eafi 
or  Weft  Dials. 

Having 


\ 
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.  date  (  . 


A  DirectX  afl  Dial 
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A  Direct  VMjl  Dial 
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Haying  found  the  Subftyle,  drawchaP-  Iv* 
thereon  the  Contingent  Line  T  G  5 
and  then  proceed  to  draw  an  (*)  E-Todra,^ 
equinoctial  Dial,  taking  any  point  ^Hour- 
in  the  Subftyle  for  the  Center  ofIincs‘ 
the  faid  Equinoctial  Dial.  That  Dia¬ 
meter  of  the  Semicircle  (reprefenting 
Half  the  Equinoctial  Circle)  which  runs 
Parallel  to  the  Contingent,  is  here 
the  Meridian  of  the  Equator  5  from 
which  you  are  to  begin  to  divide  the 
Semicircle  into  Hours,  or  into  6  equal 
Parts,  each  containing  1 5  Degrees. 
Through  each  of  thefe  Divifions  of 
the  Equinoctial  Semicircle  draw  Lines 
from  /£  to  the  Contingent  5  and  a-  •  B 
sain  through  each  Point  of  the  Coil¬ 
tingent,  whereon  the  faid  Lines  fall, 
draw  other  Lines  (f)  parallel  to  the 
Subftyle.  Thefe  laft  will  be  the  Hour¬ 
lines  5  that  which  falls  in  with  the 
Subftyle  C  P  being  always  the  6  a 


(*)  There  is  no  Mention  made  of  drawing  a  Dire£l 
Eaft  or  Weft  Dial  by  Scales  and  Tables,  becaufe  it  is  in 
Effe<ft  done  both  Ways,  by  the  Help  of  the  Equinoctial 
Dial. 

(f)  Becaufe  the  Axis  of  the  World  runs  parallel  to 
the  Plane  of  the  Meridian ,  ("as  may  be  fhown  by  the  Di¬ 
alling  Sphere,)  and  fo  muft  be  conceived  to  caft  its  Shade 
parallel  alfo  to  its  felf, 

T  3 


Clock 
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Of  a  Direct  Eafi  Dial. 


Chap. IV. 


A** 

To  place 
the  $tyle. 


Clock  Line  5  thofc  above  it  the  Hour- 
lines  of  the  Hours  before  6,  and  thofe 
below  it  the  Hour-lines  of  the  Hours  af¬ 
ter  6.  Where  it  is  to  be  noted,  that  as 
4  and  5  are  the  only  Hours  before  6, 
which  need  be  infcribed  on  this  Dial  5 
becaufe  the  Sun  never  rifes  to  us  till 
alter  3  5  fo  the  Hours  to  be  infcribed 
on  this  Dial  after  6,  are  no  more  than 
7,  8,  9,  10,  and  11  5  forafmuch  as  this 
Dial-plane  reprelenting  the  Plane  of  the 
Meridian ,  the  Sun  fhines  not  upon  its 
Surface,  but  upon  its  fouth  Side  or 
Edge,  at  12  a  Clock. 

The  Hour-lines  being  drawn,  the 
Style  is  to  be  placed  (*)  parallel  to  the 
Subftyle  CP,  and  fo  far  diftant  from 
it,  as  the  Center  JE  of  the  <^/Equi- 
noBial  was  taken  diftant  from  the  Con¬ 
tingent.  And  fo  the  Dial  is  Einifhed  5 
as  Fig.  8 . 

o 


(*)  Becaufe  the  Style  reprefents  the  Axis  of  the  World, 
which  runs  parallel  to  the  Plane  of  the  Meridian .  Hence 
Diredf  Eaft  and  Weft  Dials  have  no  Centers ,  through 
which  the  Axis  pafles,  and  from  which  consequently 
are  to  be  drawn  all  the  Hour-lines,  as  in  Horizontal  and 
JDiredt  South  and  North  Dials j  which  are  therefore 
called  Central  Dials. 


Of  a  TDireEl  IVeft  Dial,  29 

A  Direct  IVeft  Dial  differing  from  a  ch3P* IV* 
Dired  Eaft  Dial  primarily  in  this  alone,  5 
that  the  former  reprefents  the  weft  fide  to  draw  * 
of  the  Plane  of  the  Meridian ,  and  the  . 
latter  the  eaft  fide;  hence  the  drawing 
of  a  Dired  Weft  Dial,  is  the  fame  with 
that  of  a  dired  Eaft  Dial,  excepting 
only  the  different  denominations  of  the 
Hours  to  be  inferibed  on  this  Dial,  m, 

1  to  8  in  the  Afternoon ;  which  muft 
be  placed  refpedively  from  6,  (the 
Hour-line  whereof  always  falls  in  with 
the  Subftyle,)  as  the  Morning  Hours 
are  in  a  Dired  Eaft  Dial.  Sec  Fig.  9. 

How  thefe  Dials,  when  drawn,  are  to 
be  placed,  fo  as  to  have  a  due  Situati¬ 
on  in  refped  of  the  Heavens,  is  fhewn 
in  the  following  Chapter. 


T  4 


CHAP, 


Of  F lacing  Dial-p  l  an  e  s. 


3  o 

Chap.  V. 


C  HAP.  V. 

Of  duly  placing  a  TOirehl  (. Eafi,  or 
Weft,  North,  or  South,)  Hial*,  and 
of  the  Manner  of  finding ,  whether 
a  Wall  has  a  Direct  or  Declining 
Position  or  Situation. 


i. 

A  Dial  is 
then  July 
placed, 
rehen  its 
Plane  an- 
fivers  to. 
the  Plane 
oft  he  Ce- 
kfttal  Cir¬ 
cle,  -which 
it  repre- 
fents.  In 
order 
whereto, 
the  Dial- 
plane  mttfi 
he  placed 
parallel  t o 
its  refpe- 
chve  C  de- 
fid  Plane- 


If  Very  Dial-plane  reprefenting  the 
Plane  of  feme  Circle  in  the  Hea¬ 
vens,  therefore,  when  any  Dial  is 
drawn,  that  it  may  go  true,  it  is  re¬ 
quire  that  its  Plane  be  fo  placed,  as 
to  anfvver  exactly  to  the  Plane  of  the 
Celeftial  Circle,  which  it  reprefents. 
Wherefore,  if  it  be  an  Horizontal 
Dial,  its  Plane  muft  be  placed  Hori¬ 
zontally,  or  parallel  to  the  Horizon , 
i.  e.  exactly  level.  If  it  be  any  Ven- 
tical  Dial,  (as  a  dired  North  ox 
South,  Eaft  or  Weft  DialJ  it  muft  be 
placed  Vertically,  /.  e.  perpendicular 
to  the  Horizon ,  or  exadly  Upright. 
Now  the  Iiiftrument  reprefented.  Fig . 
io.  will  Ihew,  when  “any  of  the  fore- 

mentioned 
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mentioned  Dials  are  thus  duly  placed.  vc^P^j 
Namely,  if,  when  the  Side  H  N  of 
the  faid  Inftrument  be  applied  to  the 
Horizontal  Dial,  the  String  falls  exact¬ 
ly  on  the  perpendicular  Line  P  P,  then 
the  Dial  is  placed  Horizontically ,  or 
truly  Level  5  otherwife  it  is  not,  but 
mud  be  altered,  till  the  String  does 
exa&ly  fall  on  the  faid  Perpendicular. 

In  like  manner,  if,  when  the  Side 
ZN  or  ZH  be  applied  to  a  Vertical 
Dial,  the  String  exaftly  falls  on  the 
Perpendicular  P  P,  then  the  Dial  is 
placed  Vertically,  or  truly  Upright ; 
otherwife  it  is  not,  but  mud  be  altered 


till  the  String  does  fo  fall. 


A^ain,  an  Horizontal  Dial  mud  be 


2. 


placed  not  only  Horizontally  in  ge-  The  cJ~ 
neral,  but  alfo  fo,  as  that  the  four  ^al 
Cardinal  Points  of  the  Dial  may  r c-the™Difi- 
fpeftively  anfwer  the  like  Cardinal^* 
Points  of  the  Horizon.  In  like  man-  ThfcJli- 


ner  Vertical  Dials  mud  be  placed,  not  nal.points 
only  in  general  Vertically,  but  alfo 
fo,  as  that  the  Plane  of  each  Verti -leftiai 
cal  Dial  may  be  parallel  or  anfwer Flme' 
to  the  Plane  of  that  Vertical  Circle 
in  the  Heavens,  which  it  particular¬ 
ly  has  refpeft  to.  Thus  the  Plane  ol 
a  Direct  South  or  North  Dial  mud 

be 
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be  fo  placed,  as  that  it  may  be  par¬ 
allel  to  the  Plane  of  the  Prime  Verti¬ 
cal,  which  it  reprefents,  and  that  it  may 
refpe&ively  aniwer  to  the  fouth  or 
north  Side  of  the  faid  Plane  of  the  Prime 
Vertical.  In  like  manner,  the  Plane 
of  a  Difedt  Eaft  or  Weft  Dial  muft  be 
fo  placed,  as  that  it  may  be  parallel 
to,  or  fall  in  with  the  Plane  of  the 
Meridian ,  which  it  reprefents  3  and  that 
it  may  refpe&ively  anfwer  to  the  eaft 
or  weft  Side  of  the  faid  Meridian 
Plane. 

Now  in  Order  thus  to  place  aright 
any  of  the  fore-mentioned  Dials,  it 
is  requifite  to  find  where  the  Meri¬ 
dian  croftes  the  Place,  on  which  you 
would  put  the  Dial.  And  this  may 
be  done  feveral  Ways.  The  moil 
eafy  is  by  the  Help  of  (what  is  cal¬ 
led)  the  Mariners  Needle,  fuppofing 
it  has  none,  or  but  little  Variation  in 
the  Place  where  you  are.  For  then 
the  Meridian  runs  over,  or  parallel  to 
the  Length  of  the  laid  Needle.  Ano¬ 
ther  Way  is  by  holding  up  a  String, 
when  the  Sun  is  in  its  Meridian  Alti¬ 
tude,  (which  is  to  b'e  found  by  the 
Quadrant,)  for  then  the  ftiade  of  the 
String  will  reprefent  the  Meridian  Line 

of 
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of  the  Place  where  you  arc.  Another  chap.  v. 
Way,  fomewhat  longer,  but  much  furer,  wrv’>° 
is  this  :  Any  Time  in  the  Morning, 
when  the  Sun  fhines,  ereft  any  Pin  or 
ftraight  piece  of  Iron  or  Wood,  and 
mark  where  the  End  of  its  Shade  falls. 

See  Fig.  1 1 . 

Then  on  the  Point,  where  the  Pin 
was  eredled,  as  on  a  Center,  draw 
a  Circle  palling  through  the  other 
Point,  where  the  End  of  the  Pins 
Shade  fell.  After  which  erefting  the 
Pin  again  where  it  was,  wait  till  the 
End  of  the  Pin's  Shade  touches  the 
Circle  in  feme  other  Point.  The 
Arch  between  the  two  Points  of  the 
Circle,  on  which  the  End  of  the  Pin’s 
Shade  fell  at  the  two  feveral  Times, 
being  bifefted  or  divided  exactly  in 
Half,  a  right  Line  drawn  from  the 
Center  of  the  faid  Circle  (/.  e.  from 
the  Point  where  the  Pin  was  ere&ed) 
through  the  Point  of  Bifc&ion  will  be 
the  Meridian  Line  of  the  Place  where 
you  are. 

The  Meridian  Line  of  the  Place  ^ 
where  you  are,  being  thus  found  out  to  place  ^ 
by  one  or  more  of  the  fore-mention-  ** 
£d  Ways,  an  Horizontal  Dial  is  truly  tal  d^l 

placed. 
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gjp-v.  placed,  ( fo  as  that  its  Cardinal  Points 
fhall  anfwcr  the  like  Points .  of  the 
Horizon ,)  by  placing  the  Meridian 
Line  (or  which  is  the  fame,  the  12 
a  Clock  Line)  of  the  faid  Horizontal 
Dial  exa&ly  upon,  or  parallel  to  the 
Meridian  Line  of  the  Place  where  you 
are.  For  the  Meridian  Line  of  the 
Dial  being  thus  placed  upon*  or  paral¬ 
lel  to  the  Meridian  Line  of  the  Place, 
the  North  and  South  Points  of  the  Ho¬ 
rizontal  Dial,  being  no  other  than 
the  North  and  South  Ends  of  the  Me¬ 
ridian  Line  of  the  Dial,  will  anfwcr 
to  the  North  and  South  Points  of  the 
Horizon  of  the  Place,  thefe  dire&ly 
anfwering  to  the  North  and  South 
Ends  of  the  Meridian  Line  of  the  Place. 
And  the  North  and  South  Points  of 
the  Dial  being  thus  placed  fo,  as  to 
anfwcr  to  the  faid  Points  of  the  Hori¬ 
zon  5  the  Eaft  and  Weft  Points  of  the 
Dial  (if  rightly  drawn)  will  likewife 
anfwcr  to  the  Eaft  and  Weft  Points  of 
the  Horizon . 

.  The  Method  of  placing  aright  a 

To  place  Direft  North  or  South,  Eaft  or  Weft 

Di^ a a  ( as  wc^  as  °f  an  Horizontal)  Dial 

Eaft  does  likewife  depend  on  the  Meridi- 

Weft 
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Line  of  the  Place.  For  having  Chap.vL 
found  this  by  one  or  more  of  the 
Ways  above  mentioned,  in  order  to 
place  aright  a  direct  Eaft  or  Weft  Dial* 
all  that  is  to  be  done,  is  only  this, 
viz.  diredly  upon  or  parallel  to  the 
faid  Meridian  Line  of  your  Place,  you 
muft  ered  the  Dial  with  the  Face  of  it 
Eaftward,  if  it  be  a  dired  Eaft  Dial  ; 
or  Weft  ward,  if  it  be  a  dired  Weft 
Dial. 

In  order  to  place  aright  a  dired  6. 
North  or  South  Dial  a  little  more  is  To  place 
to  be  done.  Namely,  having  found  rnfea 
the  Meridian  Line  of  your  Place,  you  southM” 
muft  draw  another  Line  crofting  the 
former  perpendicularly,  which  will 
be  the  Prime  Vertical  Line  of  the 
Place.  Upon  which  therefore  dired- 
Iy,  or  parallel  to  it,  muft  be  placed 
the  Dial  with  the  Face  of  it  fouth- 
ward,  if  it  be  a  dired  South  Dial  5  or 
northward,  if  it  be  a  dired  North 
Dial. 

Hitherto  we  have  confidered  Dials,  7. 
as  drawn  on  Moveable  Planes,  or  Ofunmo- 
Planes  not  already  Fixed.  And  on  &xf/r 
fuch  as  are  ufually  drawn  Horizontal  D/al~ 
Dials.  But  Vertical  Dials,  (whe-^w~ 

ther 
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ther  Direft  or  Declining)  are  more 
ufually  drawn  on  Unmoveable  or  Fixed 
Planes,  namely  on  the  Sides  of  fome 
Wall.  Wherefore  in  order  to  draw 
a  Vertical  Dial  on  a  Wall,  it  is  re- 
quifite  firft  to  know,  whether  the 
Wall  be  a  dired  Eaft  or  Weft,  North 
or  South  Wall,  or  a  Declining  Wall $ 
and  if  the  latter,  how  great  its  Decli¬ 
nation  is. 

Now  there  are  feveral  Ways  de¬ 
livered  in  Treatifes  of  Dialling  for 
to  do  this  $  but  fuch  as  require,  ei¬ 
ther  a  peculiar  Inftrument  called  from 
its  Ufe  a  ‘Declinatory ,  or  elfe  the 
Sun's  Azimuth  to  be  taken,  or  both. 
Wherefore  I  think  the  following  Me¬ 
thod  is  to  be  preferred  before  any 
other,  on  Account  of  its  Eafinefs, 
and  withal  Exadnefs.  To  the  Wall, 
whofe  Situation  you  would  know, 
adjoin  a  Board  fo,  as  that  one  of  its 
Sides  may  touch  the  Wall,  and  the 
Surface  of  the  Board  may  lie  Hori~ 
zontallyy  and  faft.  Upon  the  Board 
thus'  prepared  find  the  Meridian  by 
the  iaft  of  the  three  Ways  above- 
mentioned,  and  draw  a  Line  on  the 
Board  reprefenting  the  fame,  which 

therefore 
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therefore  we  call  the  Meridian  Line.  chaP-  v* 
If  the  Meridian  Line  falls  in  with, 
or  runs  Parallel  to  your  Wall,  then 
it  is  a  dired  Eaft  or  Weft  Wall.  If 
not  fo,  then  lay  a  Quadrant  flat  upon 
the  faid  Board,  with  one  of  its  Sides 
or  Edges  applied  to  the  W all,  and 

its  Center  at  the  fame  Time  on  the 
Meridian  Line.  If  the  other  Side 

falls  upon  the  Meridian  Line  drawn 
on  the  Board,  then  the  Wall  is  a 
dired  North  and  South  Wall,  i.  e . 
that  Side  of  the  Wall  which  is  to¬ 
ward  the  Sun  and  you,  directly  Faces 
the  South  5  and  the  other  Side  of  it 
conlequently  Faces  diredly  the  North. 

See  Fig.  12. 

But  if  when  one  Side  of  the  Qua-  9» 
drant  is  applied  to  the  Wall  as  afore, 
the  other  Side  does  not  fall  upon  the  mu  de- 
Meridian  Line  on  the  Broad,  then  it cllne5* 
is  a  declining  Wall.  And  if  when 
the  right  Side  or  Edge  of  the  Qua¬ 
drant  is  applied  to  the  W ail,  the  Me¬ 
ridian  Line  of  the  Board  is  beyond, 
or  without  the  other  Side  of  the  Qua¬ 
drant,  then  the  l  W all  in  refped  of ' 
its  fouth  Side  declines  Eaft  ward,  in 
refped  of  its  north  Side  Weft  ward, 

fas 
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(as  Fig.  14.)  but  if  the  MeridiaH 
Line  of  the  Board  be  within  the  left 
Side  of  the  Quadrant*  then  the  Wall 
in  refped  of  its  fouth  Side  declines 
Weft  ward*  in  refped  of  its  north 
Side  Eaftward*  as  Fig.  13.  On  the 
contrary*  if  the  left  Side  or  Edge  of 
the  Quadrant  be  applied  to  the  Wall, 
and  the  Meridian  Line  on  the  Board 
be  without  the  right  Side  of  the  Qua¬ 
drant*  then  the  Declination  of  the 
Wall  in  refped  of  its  fouth  Side  is 
Weft  ward*  in  refped  of  its  north  Side 
Eaftward  (as  Fig .  15.):  but  if  the 
faid  Meridian  Line  be  within  the 
right  Side  of  the  Quadrant*  then  the 
Declination  of  the  Wall  in  refped 
of  its  fouth  Side  is  Eaftward,  and  in 
refped  of  its  north  Side  Weft  ward*  as 
Fig.  16. 

Having  thus  found,  whether  the 
Wall  declines  Eaftward  or  Weft  ward, 
it  remains  to  find,  how  great  its 
Declination  is.  Now,  as  when,  one 
Side  of  the  Quadrant  being  duly  ap¬ 
plied  (  as  afore )  to  the  W all,  the  o- 
ther  Side  falls  exadly  upon  the  Me¬ 
ridian  Line  of  the  Board,  the  Wall 
has  no  Declination  ;  fo  when  the 

othet 
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Other  Side  of  the  Quadrant  does  not 
fall  exactly  upon  the  faid  Meridian 
Line,  then  the  Number  of  Degrees  con¬ 
tained  in  the  Angle  made  by  the  faid 
other  Side  of  the  Quadrant,  and  the 
faid  Meridian  Line  is  the  Meafure  of  the 
Declination.  Wherefore  as  often  as  the 
faid  Meridian  Line  falls  within  the 
Quadrant,  the  Number  of  Degrees  in¬ 
tercepted  between  the  faid  Meridian 
Line,  and  that  Side  or  Edge  of  the 
Quadrant  which  is  not  applied  to  the 
Wall,  is  the  Meafure  of  the  Walls  De¬ 
clination.  But  if  the  Meridian  Line 
falls  without  the  Quadrant,  then  having 
drawn  on  the  Board  a  Circle,  with  a 
Ray  equal  to  that  of  the  Quadrant,  and 
upon  that  Point  of  the  Meridian  Line 
whereon  you  place  the  Center  of  the 
Quadrant,  as  the  Center  of  the  faid 
Circle,  thereupon  take  with  the  Com- 
pafles  the  Diftance  between  the  Meridi¬ 
an ,  and  that  Edge  of  the  Quadrant, 
which  is  not  applied  to  the  Wall:  The 
faid  Diftance  applied  to  the  Divifion 
of  the  Quadrant  into  90  Degrees,  will 
thereby  fhew  the  Meafure  of  the  Waifs 
Declination. 
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chap.  v.  All  that  has  been  aforefaid,  is  if 
lJt  luftrated  by  (*)  Fig.  12,  13,  14,  15, 
niufirati -  and  1 6.  In  each  of  which  the  Line 
on  by  ix-  ML  denotes  the  Meridian  Line  5  the 
am?les-  Line  E  W  denotes  the  Plane  of  the 
Prime  Vertical,  or  (which  comes  to 
the  fame)  the  Plane  of  a  direfit  South 
Wall  or  Dial  5  and  consequently  E 
denotes  the  true  Eaft  Point,  W  the 
true  Weft  Point,  ESW  the  South 
Side  of  the  Plane  of  the  Prime  Ver¬ 
tical,  or  a  direft  South  Wall  ;  ENW 
the  north  Side  of  the  Plane  of 
the  Prime  Vertical,  or  a  direCt 
North  Wall :  the  Line  D  C  de¬ 
notes  a  declining  Wall.  Wherefore 
it  is  evident,  that  in  Fig .  12.  one 
Edge  of  the  Quadrant  being  duly  ap¬ 
plied  to  E  W  the  Wall,  on  the  fouth 
Side  of  it  ESW,  the  other  will  fall 
upon  the  Meridian  Line,  ML  drawn 
on  the  Board;  and  thereby  Shew,  that 
the  faid  Wall  EW  has  no  Declina- 
z  tiom  But  in  Fig .  13.  the  right  Edge 


(*)  From  all  thefe  Figures  it  is  evident,  that  the  De¬ 
clination  of  a  Wall  or  Dial,  is  the  Arch  WD  or  EC  of 
the  Horizon  intercepted  between  the  Plane  of  the  Prime 
^Vertical,  and  of  the  Wall  or  Dial. 

of 
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of  the  Quadrant  being  applied  to  D  C  chap,  v; 
the  declining  Wall,  and  the  Meridian 
Line  M  L  falling  within  the  other 
Side  of  the  Quadrant,  thereby  is 
fhewn,  that  the  Wall  declines  weft-- 
ward,  and  alio  that  the  Meafure  of 
the  Declination  is  20  Degrees,  this 
being  the  Number  of  the  Degrees  in¬ 
tercepted  between  the  left  Side  of  the 
Quadrant,  and  the  Meridian  Line 
M  L.  In  Fig.  14.  the  right  Edge  of 
the  Quadrant  being  applied  to  DC 
the  Wall,  and  the  Meridian  Line  ML 
falling  without  the  left  Edge  of  the 
Quadrant,  I  take  with  my  Comgaffcs, 
on  a  Circle  deferibed  as  above  di- 
refted,  the  Diftance  between  ML  the 
Meridian  Line,  and  the  left  Edge  of 
my  Quadrant,  and  applying  the  fame 
to  the  Divifion  of  the  Quadrant  into 
90  Degrees,  I  find  the  Mealure  of  the 
faid  Diftance  to  be  20  Degrees;  which 
eonfequently  is  the  Meafure  of  the 
Declination  of  the  Wall  DC  eaft- 
ward.  And  after  the  fame  Manner; 
the  fore-mentioned  Method  of  finding 
the  Declination  of  a  Wall  may  be 
illuftrated  in  all  other  Refpefts. 

2  Ha¬ 
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Having  thus  fhewn  how  to  find 
the  Declination  of  a  Wall,  it  re¬ 
mains  only  to '  fhew  how  '  to  draw 
a  Dial  upon  a  declining  Plane  or 
•  Wall. 
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CHAP.  VI. 

Of  drawing  a  Declining  Dial . 

THE  principal  Difficulty  in  draw-  i. 

ing  a  Declining  Dial,  is  in  find-  The  chief 
ing  the  Diftance  of  the  Subftyle  from 
the  Meridian  or  12  a  Clock  Line,  and  *  Decli- 
the  Height  of  the  Style  above  the  Sub-  mngD/^ 
ftyle.  Now  to  remove  this  Difficulty, 
there  is  adjoined  to  the  End  of  this 
Chapter,  a  Table  (hewing  the  faid  Par¬ 
ticulars,  anfwcrable  to  any  Degree  of 
Declination,  and  which  will  ferve  for 
moll  Parts  of  England . 

Having  then  drawn  (as  in  a  Dired  2. 
South  or  North  Dial)  two  Lines  crof-  To  find  ike 
ling  each  other  perpendicularly,  one 
Z  N  reprefenting  the  Meridian ,  the  of  a  Dech- 
other  E  W  reprefenting  the  Prime 
Vertical  5  if  you  work  by  dialling-  Tables. 
Tables,  turn  to  the  faid  Table  {viz. 

Tab.  III.)  and  fee  what  is  the  Sub- 
ftyles  Diftance  from  the  Meridian 
anfwerable  to  the  Declination  of 

G  3  the 
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ghap.  vi.  the  Wall,  which,  fuppofing  the  Dc- 
clination  20  Degrees,  will,  be  15 
Degrees,  5  Minutes.  Then  draw  an 
Arch  from  ZN  to  EW,  on  the  weft 
Side  of  ZN,  if  the  Declination  be 
eaftward  5  and  on  the  eaft  Side,  if 
the  Declination  be  weftward.  On 
the  faid  Arch  fet  off  from  ZN  the 
found  Diftance  of  the  Subftyle,  viz. 
at  S  in  Fig.  17  and  18.  The  Line 
CS,  drawn  from  C  (the  Interfe&ion 
of  ZN  and  EW,  and  the  Center 
of  the  Dial)  to  S,  will  be  the  Sub- 
ftyle.  Then  in  the  Table  fee  what 
is  the  Style's  Height  anfwerable  to 
the  Declination,  v.  g.  of  20  Degrees, 
and  it  is  35  Degrees,  34  Minutes. 
Set  this  off  from  S  to  P,  and  draw 
the  Line  C  P  which  will  fnew  the 
Style. 

5  _  Having  found  the  Subftyle  and 
To  Jr  aw  the  Style,  draw  (as  afore  in  an 
she  Hour-  fjorizontoj.,  and  direct  South  or 

jumes. 

North  Dial)  the  Contingent  Line 
crofting  the  Subftyle  at  right  An¬ 
gles  in  any  Point  Qj  only  the 
Subftyle  C  S  being  here  different 
from  the  Meridian  ZN,  mark  the 
Point  m  of  the  Meridian, y  where 
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it  is  eroded  by  the  Contingent. 
Then  taking  (as  afore  in  the  other 
Dials)  the  Point  AL  in  the  Sub- 
fly  le  for  the  Center  of  an  Equi¬ 
noctial  Dial,  draw  a  (*)  Semicir¬ 
cle  5  one  Half  of  it  being  on  one 
Side  of  the  Subftylc,  and  the  other 
Half  on  the  other  Side.  After  which 
draw  the  Line  JE  M  cutting  rhe  E - 
quinoCtial  Semicircle  in  M.  The 
Line  <cfE  M  will  be  the  Meridian 
of  the  Equinoctial  Dial,  from  which 
you  are  to  begin  to  divide  on  each  Side 
the  Equinoctial  Semicircle  into  Hours , 
or  fix  equal  Parts.  Lines  drawn  from 
AL  through  the  laid  Divifions  to  the 
Contingent  will  be  the  Equinoctial 


(*)  It  is  to  be  obferved,  that  in  Declining  Dials 
the  entire  Semircle  mull  be  drawn  ;  and  it  is  not 
furf  dent  to  draw  only  one  Half  of  the  Semicircle  as 
in  Direct  South  and  North  Dials,  forafmuch  as  the  Me¬ 
ridian  or  12  a  Clock  Line  of  the  Equator,  not  falling 
in  with  the  Meridian  or  12  a  Clock  Line  of  the  Decli¬ 
ning  Dial,  fas  it  does  in  Dire6t  North  and  South  Dials,) 
hence  the  Divifions  on  each  Side  the  12  a  Clock  Line 
of  the  Equinoctial,  will  not  cut  the  Contingent  at 
equal  refpeftive  Diftances,  as  in  Diredt  North  and 
South  Dials, 

,  \  .d:  r;.  t 

* 

U  4  Hours. 
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Hours.  And  confequently  Lines 
drawn  from  C  the  Center  of  the 
declining  Dial  to  the  fame  Points 
of  the  Contingent,  whereon  the  E- 
quinotlial  Flour-lines  fall,  will  be 
the  Hour-lines  for  the  declining 
Dial,  (as  afore  in  an  Horizontal 
and  Direfl:  North  or  South  Dial,) 
and  fo  the  Dial  will  be  finifhed.  See 
Fig.  17.  and  x8» 

And  thus  I  have  gone  through 
thofe  Elements  of  Dialling,  which 
I  judge  mod  requifite  to  be  known 
by  Young  Gentlemen,  at  leaft  at 
their  fmt  Inftitution  in  the  faid  Art 
or  Science.  What  follows,  are  fuch 
Dialling  Tables  as  are  requifite  to 
this  Treatife  j  which  though  cal¬ 
culated  indeed  for  the  Latitude  of 
Oxford >  {viz*  51  Degrees,  45  Mi¬ 
nutes,)  yet  will  ferve  without  any 
fenfible  Difference  for  moft  Parts 
of  England .  The  Dialling  Scales ,  or 
rather  the  Way  of  drawing  Dial¬ 
ling  Scales,  viz.  the  Lines  or  Scales 
of  Latitude  and  of  Hours ,  (both 
mentioned  and  made  ufe  of  in  this 
Treatife)  as  alfo  of  Inclination  of 

Meridians y 


I 
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Meridians,  and  of  'Declination  (not 
mentioned  in  this  Treatife,  but  put  in-  Vs* 
to  all  Dialling  Scales)  is  reprefented  Fig. 

19.  and  20. 


1  .  '■  - 

TAB. 


•  . 


TAB.  L 

Shewing  what  Angle  eve¬ 
ry  Hour-line,  (  as  al- 
fo  Quarter,  Half,  and 
three  Quarters  of  an 
Hour)  makes  with  the 
Meridian  or  twelve  a 
Clock  Line,  in  an  Ho¬ 
rizontal  Dial. 

f  -  TAB.  II.  | 

j  Shewing  the  like  Angles 
in  a  Dir  ell  South  or 
North  Dial. 

■*  I 

Hours. 

| Degree.  Minutes* 

Hours. 

Degrees,  Minutes. 

12 

OO  *  OO  . 

12 

OO  *  OO  ® 

I 

02  .  57  . 

I 

Jr 

02  .  ip  . 

2 

02  .  54  . 

2 

04  •  40  , 

3 

08  .  52  . 

3 

07  .  OI  , 

ii  .  i 

11  •  53  • 

11.  1 

op  .  25  , 

i 

14  •  55  • 

1 

II  .  52  . 

2 

18  .  01  . 

2 

14  ,  23  . 

3 

21.  10  . 

3 

i<5  .  58  . 

ID  .  2 

24  .  23  • 

to  ,  2 

ip  .  40  . 

I 

27  .  41  . 

1 

22  .  28  . 

2 

31.  °4  • 

2 

25  .  24  . 

3 

34  •  33  • 

3 

28  .  30  . 

9  3 

38  .  op  . 

P  .  3 

31.  46  . 

i 

41  •  5i  * 

1 

35  •  13  • 

2 

45  .  40  . 

2 

38  .  54  . 

3 

49  •  36  • 

3 

42  .  4p  . 

8  .  4 

53  •  4°  • 

8  «  4 

47  .  00  . 

i 

57  -  53  • 

a 

51  .  27  . 

2 

<52  .  II. 

2 

5<S  .  13  . 

3 

66  .  37  , 

3 

<5i  .  15  . 

7  *  5 

71  .  Op  e 

7  •  5 

6(5  .  36 

i 

75  .  38  . 

1 

72  .  11 

21 

80  .  2p  * 

2 

77  .  00 

3' 

85  .  14  . 

3 

83  .  58 

6  .  <5j  po  .  00. 

<S  .  6 

po.  00. 

TAB. 

:  1 

I 
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TAB.  III. 

..  A 

•’*  ^  .  I  ,•  «  J  .  *  4  \  -  *  '  '  w  «.  ;  ’ 

Shewing  the  Diftance  of  the  Sub- 
Jtyle  from  the  Meridian,  and 
the  Height  of  the  Style  above 
the  Subftyle,  anfwerable  to 
the  feveral  Degrees  of  Jdecli- 
nationi 


Decli¬ 

nation. 

Subftyle’s  Diftance 
from  the  Meri¬ 
dian* 

Style’s  Height  a- 
bove  the  Sub¬ 
ftyle. 

Degrees. 

Degrees. 

Minutes 

Degrees. 

JVJinutes. 

I 

O  . 

47 

38  . 

14 

2 

I  . 

34 

V>J 

00 

• 

13 

3 

21 

38  . 

I  I 

4 

3  - 

8 

38  . 

s 

5 

3  . 

55 

38  . 

5 

6 

4  * 

42 

3  $  . 

0  . 

7 

5  . 

28 

37  • 

55  • 

8 

6  . 

14 

37  - 

49 

9 

7  • 

2 

37  • 

42. 

10 

7  • 

48 

37  . 

34 

Decli- 
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A  B.  III. 

Subftyk’ 

s  Diftance 

Style’s 

Height  a- 

jL/ecii- 

from 

the  Mcri- 

bove 

the  Sub-] 

nation. 

dian . 

ftyle. 

1 

Degrees. 

Degrees. 

Minutes. 

Degrees  • 

Minutes. 

I  I 

8  . 

33 

37  r 

26 

12 

9  . 

I  8 

37  . 

I  6 

13 

IO  , 

2 

37  « 

6 

14 

lO  . 

48 

36 . 

55 

15 

IT  * 

32 

36  . 

43 

1  6 

12  . 

IS 

36 . 

31 

17 

12-  . 

59 

36  . 

18 

I  $ 

13  . 

41 

3  <5  * 

+4 

„  19 

14  . 

24 

35  • 

■  50 

20 

15  . 

5 

35  • 

„  34 

21 

15  . 

47 

35  . 

19 

22 

1 6  . 

27 

35  • 

2 

23 

I?  • 

7 

34  • 

44 

24 

17  . 

47 

34  . 

2  6 

25 

18  . 

15 

34  * 

8 

2  6 

19  * 

4 

33  • 

49 

27 

19  * 

41 

3  3  . 

29 

28 

20  . 

19 

33  . 

8 

29 

20  . 

55 

32  , 

47 

30 

"  21. 

31  ' 

32  . 

25 

31 

22  . 

6 

32  . 

3 

32 

22  . 

40 

31  * 

40 

33 

23  . 

14 

31  , 

17 

34 

23  • 

47 

30  . 

51 

3  5 

24  . 

19 

30  . 

28 

Dccli 


TAB.  III. 


Decli- 

nation. 

Subftyle’s  Diftance 
from  the  Meri¬ 
dian, 

Style’s  Height  a- 
bove  the  Sub- 
ftyle. 

Degrees. 

Degrees.  Minutes.  1 

Degrees.  Minutes. 

36 

24  .  52 

30  .  3 

37 

25  •  23 

29  •  3<5 

38 

25  *  5  3 

2  9  .  ;  12 

39 

26  .  23 

28  .  45 

40 

26  *  52 

28  .  IS 

41 

27  .  21 

27  •  51 

42 

27  .  49 

27  .  23 

43 

28  .  16 

2 6  .  55 

44 

28  .  42 

2  6  .  2  6 

i 

45 

29  .  8 

25  .  57 

46 

29  .  33 

25  .  29 

47 

29  .  5s 

24 .  58 

48 

30 .  22 

24  .  28 

49 

30 .  45 

23  .  58 

50 

31  .  ? 

23  .  27 

51 

!  31  •  30 

22  .  5 6 

52 

31  •  51 

22  .  24 

5  3 

32  .  12 

*21  .  52 

54 

32  •  32 

2 1  •  20 

55 

32  .  51 

20  .  48 

56 

33  •  1° 

20  .  15 

57 

33  •  28 

19  .  42 

58 

33  ,  46 

19  .  9 

59 

34  •  3 

18  .  35 

60 

34-  .  19 

I  8  .  2 

Decli- 


52 


Decli» 

nation. 

T  A  8. 

Subftyle’s  Diftande 
from  tihe  Meri- 

HI. 

Style’s  Height  a- 
bove  the  Sub- 
ftyle* 

Degrees. 

Degrees.  Minutes. 

Degrees.  Minutes, 

61 

34  •  35 

I  7  .  28 

l  6z 

34 .  50 

1 6  .  54 

1  6'3 

3  5  •  5 

I  6  .  19 

64* 

35  •  19 

15.  45 

65 

35  .  32 

15  .  10 

66 

. 

-  jV 

Ov 

•  14  •  35 

67 

35.  58 

-  14  .  6 

68 

36  .  10 

13  .  44 

69 

36  .  21 

12  .  49 

70 

36  .  32 

12  /  13 

7 1 

36  .  42 

11  .  38 

72 

3<S  .  51 

II,  2 

73 

37  *  I 

•  10  .  26 

74 

37  .  9 

9 .  34 

75 

37 .  17 

9 .  13 

76 

*  37  •  is 

8  .  37 

77 

3 7  .  22 

8  .  9 

78  . 

37  *  37 

7  .  24 

79 

37  .  44 

6  .  47 

80 

37  •  50 

6  .  10 

81 

37  .  54 

5  •  41 

82 

37  -  59 

4  »  5  7 

83 

38 .  2 

4  19 

84 

38  .  6 

3  .  43 

85 

38  .  9 

3  -  ..f  5  

I 
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Decli- 

nation. 

TAB. 

Subftyle’s  Diftance 
from  the  Meri¬ 
dian. 

HI.  I 

Style’s  Height  a- 
bove;  the  Sub- 
ffcyle. 

Degrees. 

Decrees.  Minutes. 

Degrees.  Minutes. 

86 

87 

8  8, 

S9 

90  , 

38  .  n 

83  .  13 

38  .  14 

'  38  .  14 

■38.  15 

2  29 

1 

I  *  52 

I  .  12 

0  .  37 

0  .  0 

«\  r  *  r  i  . 
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A  C  A  T  A  LOGUE  of  the  feveral 
Draughts  of  Dials,  and  other  Cuts* 
belonging  to  this  Treatife. 

\  .  J  v 

Fig.  i,  ^  ^Horizontal  "Dial  drawn  by  the 
**  Help  of  the  Equinoctial 4 Dial . 

2.  An  Horizontal  Dial  drawn  by  the 
Help  of  dialling  Scales. 

3 .  An  Horizontal  "Dial  drawn  by  the 
Help  of ‘Dialling  Tables, 

4.  A  Dired  South  Dial  drawn  by  the 
Help  of  the  Equinodial  Diah 

5*  A 
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5.  A  Direft  South  ‘Dial  drawn  by 
the  Help  of  Scales, 

6,  A  Direft  South  Dial  drawn  hy  the 
Help  of  Tables, 

*7.  A  Direft  North  Dial . 

8.  Direft  Eaft  Dial . 

9*  Direft  Weft  Dial 

10.  The  Draught  of  an  Inftrument i 
whereby  to  findy  whether  a  Dial-plane 
be  truly  Horizontal,  or  Ereft. 

x  1 .  The  Draught  of  the  mofi  exaEt 
Method  for  finding  the  Meridian  of  a 
Diace  or  Dial-plane . 

X2,  13,  14, 15,  1 6.  Several  Draughts 
reprefenting  the  Method  to  find  whether 
a  IVall  be  Direft  or  Declining  *  and  if  de¬ 
clining?  how  many  Degrees  it  has  of 
Declination, 

17.  A  Dial  declining  Weftward  20 
Degress , 

is.  A  Dial  declining  Eaftward  20 
Degrees . 

19.  The  Geometrical  Way  of  drawing  ' 
Lines ,  or  Scales  of  Hours,  of  Latitudes, 
and  alfo  of  Declination,  or  ( which  comes 
to  the  fame)  Chords. 

20.  The  Geometrical  Way  of  drawing 
a  Line  or  Scale  of  the  Inclination  of 
Meridians* 

F  I  N  I  S> 
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